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THE INDUSTRIAL TITAN OF AMERICA* 
Pennsylvania, Once the Keystone of the Original ‘Thir- 
teen, Now the Keystone of Forty-eight 
Sovereign States 
By Jous Ouiver La Gorce 


Avroon ar “Tue Waereen oe Ove Tate Goan,” “Rotaiavia avp Tra Romeow,” ere. 


: © ATTEMPT a survey of the 
Commonwealth of Pennsylvania 


in Oo tigazine article is akin to 
describing an empire on a sheet of note 
paper; for mere than a dogen of the sev- 
ereign nations at the earth as they were 
in the years before the Prussian ran 
anick were smaller im paren, and more 
than haif of the rulers of the world gov- 
ened fewer people than live withm the 
contings of that State. 

With vast mmtural resources, nnmense 
industries, plus the unconquernble sptrit 
of progress that tends to create local 
happiness and national well-bemg, the 
Keystone State, as i ts pio called, 
challeriges dcimiration anid stirs the im- 
fiprinat ier, 

Measured in terms of our own coun- 
try, Pennsylvania has miitiy surprises: for 
the investigator of is postion im the 
Union, One might add the populations 
of four fat-western States to that of all 
New England and stil have fewer ahi 
olé than dwell in the land of William 
Penn. Drawoa line from the Conadian 
border_to the Rio Gride on the meril- 
ian that separates the Dakotas and Ne- 
braska from Montana and Wyomme, 
and all of the people who live between 


= This is the first of o series of article on 
Our States, 


iat line and the shores. of the Pacific 
would barely suffice to equal Pesn-latiel’s 
gy tae os ) 

‘reveling throweli the State, one 
quickly gathers the impression that it is 
peopled with foreign-born, Its vast in- 
dustries hove laid heavy drafts upon the 
labor markets of the world in tines wore 
hy, and for years nota sup that cartied 
an ininigrant to America came without 


o ytota bowl for the tran, steel, aril 


coal centers:of the Commonwealth. 


MANY NATIONS HAVER CONTWIRUTED ‘ro 
Tle STATE'S ARMY OF LAROR 


An analysis proves. however, thiit even 
with the influx of alien Inbar, Pennsyl- 
vine outranks every other State in the 
Union m the number of sone andl dauch- 
ters of mative porentage. Even New 
York has a milion fewer people whose 
parents were born under the segis of the 
American Hag. 

Still, the State is distinguished for its: 
great mimber of foreigners, No other 
State has so. many Welsh, Austrians. ot 


Hungarians, It has: more Welsh than 
County Radnorshire, more Austrians 


than the Province of Salzburg, more 
Hlungartains than any twe cities in Huon- 
eiry, Budapest excepted: [thas as matty 
English as the counties of Cambridge 
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THE LADUSTRIATL TITAN CHF 


bith New York aq 
hitters nn thi peartie- 
ialer This versatile 
rcoorraphie Titan 
forges othe henviest 
Castile CUViimtinn 
hos ever undertaken 
to wake and the most 
celicate 
that sence cemariedls 
Tor traversing the 
resid hevornd the 
millwiith of pur pach. 

With ecqal snocess 
it fabricate: tremens 


i ye 
(hous DOS MCHIHes 


nvceuneters 


that sqieeme aveliaila tr 
the tune of niilhians of 
pounds, mad ninkes 
vaitches whose lal 
ince-Wheels omedsure 
time dawn tothe han. 
lred-thircandt|) par 
ofa second. ard clr 
nometers that «do, 
nuivhap, even ten 
tomes betters than thor 

Vide tained yet 
concentrated, Famcits 
for its heavy jianu- 
facture, distinevished 
for ats light anes, de- 
nianhiong the most 
nowerlal forges in the 
world, reiatrng the 
toost delicate tnrning 
mochines, procdacny 
raw irom which for- 
merly cole be Teil 
for less than 1 cernton 
mond, and finshed 
steel worth, tn some 
rises, hundreds of 
dollars an onncee, 
Vennsvivania commons admiration for 
hier minifocturing industries and ec 
pels attention for.her pesitzon in the com- 
mercial warkl 

Some Cte has observed that Pernsyl- 
yarn bri lfcs san most of the rivers at 
the earth, and that Pennsvivania loeomo- 
tives cum over Pennsvivania rails in the 
Ohocdent and Orient alice, across Arctic 
Wastes: curicl through tropical rine hes, 
through the heart of civilization ane 
on the border of sa wy -land. ‘The clatter 
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ee 6 


1 the tron pig. of Pennsylvania is 
lietaral throughout the world, “i sir with 
ie squeal of the edible porker of Il 
ras 

The State makes nearly half of the 
countrys cotton lace, more than a third 
at its carpets atid) rogs, more than a thtrd 
of its chocolates and. cocns. hel f 
of tts felt hats, and more than a third of 
bs ailhe It prin ices mire fsbestos manu 
factires than-all the rest af the ecuntrs 
anid more bluing, ice ercan:, hammocks 
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THE ENDUSTRIAL TITAN OF AMERICA 


tnd Teather than any other State repre 
sented cn our starry flag, 


A VERITANLE SHEASUBE-MOUSE 


As might well’ be imagined, such ver- 
sutility in its tanufacturing industries, 
coupled with seemingly endless natiral 
resources, has. created great wealth, 
Therefore, when it is stated! that the es- 
tiated true value of all the property in 
the Commonwealth anwunts to more than 
hiftees billion dollars, on a fire-war husis 
af values, the mind fais to grasp its full 
meaning. Aut when one stops to consider 
that this is four billion dollars greater 
than the aperegate wealth of all New 
England wack Cea five billion less. than 
the national wealth of all Italy, the sig- 
nificance of the figure begins to appear. 

With this epiteme of the State's mile as 


a component part of a powerful natirm,” 
one's miterest turns to the elements of its. 


Pahtics gave it the familiar 


preatness. 
gobniquet—RKeystone State. Yet even 
politics is a matter of peography. Six 
colonies Iny to the east aml north of 
Pennsylvania ond six to the sovth, so it 
was the geegraphical keystone of the em- 
brver nation, The early development of 
its iron deposits anc opening up of its 
con! mines mare it preeminently an in- 
dustrial keystore. 

By the time tte limited supplies of iron 
ere were exhausted the industries based 
thereon bad become so well established 
thar even the discovery of unprecedented 
(leposits of ore in Michigan and Minne- 
sata could not break the State's position 
of leadership in those ficlds, ‘The Moun- 
tain af Manufacture refused to oo to the 
Mahowet of Ore, so the Mahomet of 
Cre came down the Great Lakes to the 
Mountain of Manufacture. 

Coal and limestone areas essentia) in 
the production of irom arid steel as is the 
ore itself, and Pennsvivanin has both m 
as preat abundance as Minnesota has 
iran. Furthermore, beayy manufactur- 
ig seeks the neighborhoods of rich coal 
deposits asamerringly asthe needle seeks 
the magnetic tearth. 


THE VALUE OF A FAVORED LOCATION 


By favor of location as well as by rich- 
ness of resource, Nature made Pennsyl- 
vania a great State. Call the roll of the 


a 


firty-cight commoniwenlths of the Amer- 
wall Union and another will not te four! 
that shores with the land of Penn the 
honor of being in navigalle: connection 
with three of the nation's water fronts— 
the Athintic Ocean, the Gulf of Mexico, 
and the Great Lakes. 

_ Through the Deliware River the ship- 
pirig of the world my come to the very 
foot of the chief street of her principal 
city. Down the Ohie the wealth of her 
fiites may float, through the very heart 
af the nation, to New Orleans anid the 
Galf of Mexico. At Erie are tiuchel 
the broad waters of the unsalted SUS, 
where the raw materials and the finished 
products of the West and Fast How lack 
ttul forth in the hisiest water-bome com- 
merce in the world, | 

With the Delaware River meandering 
southward itt stich a way as te give the 
otate two great salients into New Jersey: 
bounded on the north by the ferty-sec- 


tnd pelratiel and a hit of Lake Erie; sep- 
arated fromy Marvlaned and ‘West Vir- 


gima by Mason ami Bixon’s Line, ahd 
from Ohio by wre that runs nearly miidl- 
way between thr eightitth and civhty- 
Aret moeriians, the State ts a paralleto- 
tram except for the wamlering course of 
the Delaware River, the are of Delaware 
sate; andl the jog up ta Lake Erie. 


THE DOLL-CALL OF COL TILES 


From the Maryland line to the New 
Tork litte is 458 miles, while from the 

Ohio line to the deepest salient in the 
Delaware River sector, betacen Trenton 
and Bristol, is 306 niles. The diversity 
of physical aspect, soil, and resource is 
great, Southeast of the Bloe Ridge 
Monntains lies one of the finest agricul 
tural regions east of the Appalachian 
cham, Prankhn, Adams, Cumberland, 
York, Lancaster, Lebanon, Berks, Bucks, 
Montgomery, Chester, and Deloware-— 
was there ever a group of counties with 
fatrer-farms than these possess? 

Then come the eastern mountains and 
hevoned, the-wonderful suevession of ride 
nl hollow that embraces the anthracite 
mines, the slate quarries, the cement rock 
beds, and so much eclae of the State's re- 
sources: Purther westward is the preat 
Allegheny upland region, whose deposits 
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lt wat western Petreviwanin that taught the world il Gace of petroleum ond sent that 
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sthetalitt On US rand Marc ATT tlie choles Pthatei 55 Pes LEE Oe Fi | it shore, 
Chl (aly eli cr nie? Of the Ere oil freinect Of Pennsyivaow lt 1s @tniiiated) that m ten 

a, = a = Lar i = = . hy 7 il 
wrars there wa ; ell of sixiv million barrels:of cil fram ithe valley of O11 trek, © chy 
Hows tmte the Allegheny River at this jenn Vitheuwh the peesent veld is tmerrarlerule, 


conifers with the fs i lay ; 
PAE as a bd | 


if felinerios, trachine slugs 
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if hiturmimous coal are meler thom all the 
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HUET 


5 CAXAL EQGQUIFFED WITH, AMPIHIBIOTS 


NOATS 
A tieh plain, undulating in wide, low 
ewelle, and gently descending southwarel 


ririel couthiwestwurel, hie area Comprise 


more than half of the territory of the 
Staite [t< onl syrted ite Li bo HWE bite tt 1- 


roost exhaisted ander the demands of in- 


dustry, bot at coal mines fA ON sti (qh, 


foihe oil flow, CHL Chee fe still an importa 


- 
a 


nt industrial center, with 


arilries 


mul tive: 


yielding mere fuel in a wear thon 
or the 


world produced at the beginning 
American Civil War, 

With its onentiniled situation. a5 Te- 
spects the navigaile waters of the mation, 
it wae tut natural that Pennavivanin 
should Hive early taken steps to develop 
her iad waterways. A hundred mul- 
ian dollars were spent in the buildmyg of 
canals to hanille the State's commicree 
Public approprations and privat riviris 
shite were title availahle for the boold 
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HILLS sh A STRURCATED UARGE 


Aview @f the old canbe inclined railway acres: the Alleghenies between Holliday 


hing afi! lohnsiiwn 
a Century wee 


Ing of a network. of waterways, As time 
went on, these spread owt over the State 
like the branches of a tree 

The Sechovlkill Navigation Company 
tnalt a po8-mile cumal up the Schuylkill 
Kiver, ard-at ane tite ted) a thomsand 
boats in operation. The Unton Canal, 
trem Ald F 











letown. to Reading by way af 
Lehinon, wie oy miles long, with a 22- 
mile branch. It kad more than a lun- 
dred hit-locks. Sixteen af these were im 
a tine! ates west of Lehane, Carr yiye 
the canal to Swotum Creck, The Mo- 
nongahela was canalized by the construc- 
Hon of atxteen dame te order to far 
slackwater navigation. 

The Mam Line Canal, connecting Mhil- 
alelphia with Fittslairech, was in reality 
half canal and half rathway. The jour- 
ney bepan at Aroad and Vine streets. 
Mhikulelphia. From there to Coluntiia, 
on the Sasquchimm, section tuna: boats 


Liver tha route passed the truffic between Philadelphia and Pittalurgh 


al railway cars were hauled on wheeled 
trucks. There the boats were pinned to- 
gether and towed up the Susctehonna 
and Juniata rivers to Holliduysburg, 
Here they were put aon an clined rail 
way, dragged up. the mountain by steam 
winches, «and Jet dawn by the sane 
riethod to Johnstown, From there they 
procectied to Pittsburgh through the 
Conemaugh, Kiskiminetas, and Allegheny 
rivers, | 


WAGGING A [ORING BATTLE 


Inmiequately constructed to mitet the 
compention of the railroads, as the latter 
transportation factities improved and ex: 
panded, the canal system began to fail 
and now is practically im ruins, Every- 
where ore sees decaying locks ane! rit- 
ting cangl-boats, relics of a. rernorkable 
era. ut recently the strain af the tre- 
mendoims volime of fecal and through 
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Santtons flequate support cin go be 
tote the world with a.clean healrl slate. 
In roots the State's tvphoid death: rate 
Wat 50.5 persons for ench 100,000 popu: 
Intiom bi rons itt was 72.2. In other 
words, Penisvivanin's health agencies are 
rescuing 9,700 people from = typhoul 
CraVvES €VErY year, 
The same situation prevails with ref- 
y tuberculosts, In rgo7, 129.6 
persotis died of that qdistase out of eich 
ation. In mis there were 
only o7.5 such death—a rescue of 2,000 
peeple from tubercular ends each year. 
Throwgh a system of sanitary inspec- 
ton of water supplies and sewage dis- 
posal: thraagh its sanatorims, its visit- 
tir nurses, Orel tree toeilical nid for the 
tuiercular; through 1 free antttoxin 
wer ice fT diphtheria 


erence th 
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Ls 
and ther diseawes, 
al through the venployment of all med- 
erm apencies for keeping the people free 


Ler erty of fs clase the world ti fticher than Scrinton. Five lattes 
heard-enol pemon hive been used oe 
Pyrat wit becyety tundchiedd- ta thin it Trilias rit Lyte GT thre hours’ 


pride cf its pele na lem 


iar, FEN NSYLVASLA 


tons 
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Wietedl, bit Ofteen: lithiow. tanec hav 
rue | a Pea {= fit 
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eather liwes it i en- 
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MEStIT: CRatitiile: OF its crizens for 
lnngver, better. anil h 


abling them to liv 


HL LIOsSS OF SEEDLING TREES: 'LANTED 
niy threescore years ago Pentaviva- 
iy 


na was mchly provided with forests: A 
fahmer commissioner of forestry relotes 
how in his youth he traveled through al- 
omnst unbroken forests of splendid trees 
trom the month of the Strinima honing 
to the Allegheny River at Warren rE 
miles—and ale Wleartield. vin 
Marys i) Smethport— 


fay miviies. Tov tus 
day, he savs, te lias seen one-seventh af 
ihe total aren of the Commonwealth cul 
over antl made barren and desolyte 
Vroused to the necessity ¢ij Saving her 
pela ric ails Li restoring ta the bare hills 
atl mountain sites the trees that thettelrt- 
res mleestry remand, th Oren e- 
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highway buildin than 
the IXevstune (om. 
nonwealth Linder a 
Vw pac sercl ey hi yiuirs 
in, F500 miles of 
lighway were tihketi 
Over, an recently «A 
hity =21 lotr 
yond mete Wak dlt- 
thorized, With local 
ancl Pederul control 
tous, the amount ta 
he spent will reach 
three enormous total ot 
=f 
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25 Ar) CHC, 
Under the plan now 
iM I ifte some th rece 
hundre:) routes are 
murked for improve. 
ment. “hese melee 
the man bighwitvs. be- 
tween county srnis, 
those jomme the 
State roads of ad- 
inining = States; and 
those congecting prin- 
CM) citted aud town 
They are onder State 
rather than local jurs- 
chetior 

[n addition to bear- 
img the entre burden 
at the constriction 
LT i] iWiamiensnce of 
iIntercomnity ariel ifiter 





Ptaste sraph ie D) ch Loam shoals igen way Ny the 

| oO State will furnish the 

OXF OF TT EAMLY TRON FIN ACES PR PENNSYLVANIA counties with half the 

This primitive claw produced in two vears leas irim, perhaps, than = fips for inmprove- 
thie laut furnaces bown «mn the ye diac ie. TERS. oa " Hi “ie ment of local roads 

eitgle sia | a 3 ot oory, cs rinipeanabee ad et ; as bust id Nati Cine wha travels 


hl nights in the year aver such  splenedicl 
| highin avs is the new 
imei] & forestry Inireat atic nequired more concrete road from Easten to AWeritown 
thin a million seres, Which itp fast re will mot foil to a tate the Keeyetone 


foresting, Millions of seedlings have State's splendid good-roads policy 
heen planted and the work is but well 
hegun. Corporations, the public nee : ' heat , 
and institutions of many kinds hav ‘Lhe State autiorities gate that 
‘dined in a general movement to restore clementary edticational system 16 not the 
acetiig ae ees hatin lanl ta che muelit in Theat iti tlie Lirrner. 3 Tarai thi it fliere Tre 
Which existed by erat the wordlman-s axe Mary things that need to be done to bring 

ok aneh terri ble coll of the timber re- its schools wp to th highest standard; 
OuUTCes bit the Governor and the [ opistaty seta 

Nin State in the entire Unien lms a addressing themselves to the problem and 


broader or more comprehensive pilun of propese to solve 
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Bal oi | or 
AKthough the area of 
face aml only one-lalf at 


! 
dota, it produces one-nixth of the world's yng tr 


Adequate pay for school teachers 
one of the first memes m the: program. 
Clne can seareely realize that there are in 
such a progressive Siate more than eleven 
thousand teachers recerving salanes of 
lex< than S500 a a. sum tht even 
ut anskilled Inborer wonld tum twp his 
nose at today. 

These teachers are pursuing a calline 
second tm dignity: and im wseluliness to 
none. They are intventtal factors in the 
intellectual development of the f 


r er 
ae 


Putin 
citizens of the State, and cannot but be 
lisuricliezapypoe | Mm ther work by the les 
than-lrving woaee they linve [eet recets 
bry. 

Pennsyivania is jommge the ranks af 
these States which realize what a debt 
Amercan civilization owes to the tatth 
ful, overworked, and tnderpand echinol 
teacher, and which understand that no 
investment can be made that will yield 


‘ennsy learn fa cls 
ane per cent of the thhulitunta ef che globe reaide within ita Iwer- 


ete ote thonsandth of the earths lat aur 


ond onr-icth.of the ec 


Froater returns than the yotme of living 
silaries for instructors. 

In the tealm of higher education, no 
State is better equipped nor has more wi 
LAT WILS mietitatiays, "lhe Liniversity ui 
Pennsylvania had an enrollment of some 
[000 students, most of thenr trom the 


Stite. but with amnueornty driwn from ali 
of the other States: and from some hity 


ioreigen ooantiies. It has  o,000. living 
alumni, The Liniversity of Pittshurgh 
| tects Ff department cit monstrint re 
search and is one of the country’s fore- 
racks engineering institutions, The Pet 
avhaniin State College was once called 
“The Farmers’ High School.” Now it is 
a omolern collegiate institution, with 
schools af agriculture, engineering, lib- 
eral arts, and natural science. 

Lehigh University amd Swarthmore 
heth have fates engineering schools. 
Then there are Bucknell, Dickimenon, La- 
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ton. the Carnete Technical School ai 
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it a iihle il. with ifs elhwn te See Te 


| ; : sb. mh ae ih, 
nporatontes;: the Drexel ipstitute uf 
| : aol a j - 

| | pelt pubini ; with li ie Cmiroee m the 

textile art, and Gdrird College, where un 
a . = ae i . a 

OPA Lay ts mothered i ohh lth 
. La rT] aD 1 i 

OMIrse sent out into the work) wth a 
| . I 

colle@e cilucation in tne heard a kit ol 

eos cy iti bia Fi ariel “oral STL ais 


hich th ber in the : 
Wht There are ner an Loe Shi 
| ee bee ee bs HAVE 72 a Mee A 
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Here no part of the story of Preriri- 


land tl | 
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and Tat tm mare stm 


stnihcance thin that echitme to its in- 
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chistT ie: Modern civilization i lisse] 
priiuruy on onl ancl ood Chey enter 
into even: trs= and hmee. every door 
Pease sonal Core: pctere| Ho every él 
ft foundation at Sperstricin4n 
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fn the vear that (reorge Washington 
Iniel chow the cute rt lite. thi iT rl Ww 
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annum. In the ya before the Tur os 
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POAC TAR, LASCAST ER COUNTY, FES NSYLYANRTA 
its & fampilior sightiin this section af the State to aoe an old-fashioned “Amish” fen 
nonite, With hia broad-brimmedt hat ani] i “monkey jacket cot, contented puffing a big 
blics Cito at ah ‘cru hy the fle af , itt hia i level qi Ina lid srels bee ite 1 , ‘id 4 if bri armel 
prodice a gord emeke, Ino Commonwealth of the Union t the versa tty of medapric 
mw the variety of ts ples imerets preticr than in Pennavivania. Theaneh farm stl 
TEL TAIT aE bak OE frvigitetin Ll alee il f Tr es Pa 


crete wpon ms, with buildings, bridges, cided to bid their own ddlns. and soon 
ignthouses, telegraph poles, railroad ties, legan to prodvce a cement that equalles 
ever ali tps i oe (VTE af tri Jipecaeeece La! sToONne. tha hist rhiot « CML br Lorber] froci 


ae a 
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that triclias ‘ prcey ira coe of ae<tiuen- ibrioacl 





hl entise ti ‘the er ile. WET Ones ct fries Thies frum cement rock thro terlievatt " 
have beers spared beenime oFconerete, and broad area in eastern Pennsylvania. af 
thoteands of acres of fine forest have which the Lehieh dlstrict—ohove Allen- 
been saved from the ravages of the saw- town—is the center. To make Portland 


mils becawse structures which formerly  cement—whicl 
were Lanlt entire 
erected: wit 


i, by the way, derived tts 
of wel can toncdan 4 Loe rane fran eH fra that it resembles the 


Tw LA a al its i; ay bin ] 
out English /artland limestane fi CO VOr 








ATTN Ly silica fri | calcium mat he oom- 
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ined and prepared in ao wav that the 

it is ony a Tittle more than half acen- finished product ‘will “set™ acecercbines ba 
tury since all America’s Porthind cement specifications. Clay, quartz, and lime in 
came trom across the seas—and caompara- this district are the sources of theee in. 
tively hitthe of atwas imported for build-  gredients, although blast-furnace lag and 
ing purposes. This did mot suit the other nvatertals are ised in » local) 
ambitions of certain progressive Penn ties. In the valley aft the Lehieh River 





vyvanans mothe Leingh Valley, whode- from Sterfried to Easton are great beds 
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THE EX DUSTRIAL TITAN OF 


AMERICA ee: 





A ROTARY 


The jie iwidered c 


Lie bore) Ww ethnin 


wher they cligre st thw Ey tLOoee of oenmpert 
reck that substance looks like Hour that 
his turned dark pray. 

While the rock crashers anid grinders 
are bosy—whole lattenes of them—the 
Coal rushers sod grinders are at work 
nian, propria con) dust 26 finely g@ronnd 
cal ipa lps ble ot ie the rock chirst, 


fi 


TU BOTARY, CEMENT HRILNS 


Here another process begins, in which 
long rows of rotury kilns pliy an impear- 
tint role lage a hollow pipe, lined 
with fire-brick, big enough for a herse 
(oe walk hirer, abe eat 1S hee Tere, 
miconted on prvote arid retated by cog 
fears alter the fashion of a great shalt 
Info one end tours a constant stream of 
rock dust. Inte the other, driven miadly 
forward hv compressed air, goes a like 
stream ef coal dust, hissing and burning, 
is from an inferne. In the middle of the 
Ing: kiln they nicet 

The olserver is supplied with a pair ot 


i 


colored plasses; the operator opens p tiny 


CEMENT 


ote iirirestocedd trite (he kil thresh ohe 
pot botow ithe opcng throug whitch, after having worn 


RTL 


bi leruldehge 


prpe inthe end. ‘Th 
| jaw PES. TE 


Bch POLES, OM 


door mod bike vou look in. Glowing with 
n whiteness that tivals the: clectric: arc: 
veo see the matermis apparently i the 
prieess of turning from solid to liqgiatel 
but, just at the pont of meinen? fusion, 
droapfets or mlnles of a dark-gray color, 
ratiping from the sive of a sinall pea to 
that of a large hazelnut, are formed, 

These nochnles are carried out on an 
endlvst-bucket belt, glowing like cmbers 
om a hearthstene, to the cooling towers: 
Here they are cooler) under forcer 
drafts of cold air. Then they go to meet 
another set of grinders, to endure the 
eatinegs Of another series of moechatical 
fins. Literally they are beaten to dist 
itl that dist 1 the Mortland cement of 
which the ele bit 
conn be estimmted with ony varidstick 
cto. cormtrinrel | 


egininierce, toa world's 


LHE SCIeacke oF 


Wee Te 


TANI Na bab’ Sy 


WASTE 
The finished product is carried to larce 


tomge bins and then borreled or bogered 
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TONS Cie 


THOUSANDS oF 


Fry the lable Punt ay rit elie Jolini- 


eo ee ee en Pera | ater wi 


“wien! town,” 


igh Wiswie 
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Neeling ina sarrow valley on tie weiner side of the Allegheny Mowuntsina, Jolinstows ia typien 
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Et] fi pray poli ner; mul li | alalig icteric il Liisa: 
THE Do OF A LARE STRASIR WILE nVInGs TWEE HE FRM THE BINDS: UP 
Wis FShA Th TE STEI, IS NCSTRyY OF PENNANT 
The lite buckets can seoop tp tw 4-horee: waron-loule of ore st th time 


Insome plants the poking toclinery ts 
far from the least interesting part of the 
expipanedit Leading trom tie lw 15 
large hopper Wilh Un TOT wowh ine 
muchine. The barrel, with the head in 
place Lette having gS twooor thres inch hole 
in the center, bs putin posite, a bi Pin 
nel connecting the head-bong with the 
heyprper Three li this he eunent fiw 
anti! bath the barrel and the funnel are 
tull. 

The taitrel te then lifted away lev a m- 
chine od set on a mechanism that mia 
be depended on to pack the cement tight, 
Overhead t¢ aoshatt made on the perm 
ciple of that which drives the pisos ¢ ; 
an qutomotile eneme, Ast turns around 
rf liits the MiTrel arinres | rrp bee - natal tlieen 
lets it drop. repeating the process about 
as rapidly as one can count. When tite 
shaking pirecess is finished all of the et 
ment has beet covet ot of the fone! 
anc into the barrel, which i niny packed! 
astivhtly as if it were solid rock. A piece 
of wood is failed] over the bote, and thin 











iy 


steci-hauped barrel, weighing nearly four 
hates) pomids, is ready to be trate 
peartice! 

With three seperate operations of con- 
verti hard solids af eonsilerable size 
mtu dist, at the rate of thewsarncds of Ter 
rele a dav. one woul maturally think’ of 





cement: plantas the dusiiest. place mn all 
tie workkh Yet mt oy! modern f'ort- 
kin] cement qilants there Hot as mich 
free dust flonting around as one finds in 
the averige old-fashioned country griat- 
mill. = Trew, there are some plunts so 
free from chist that one might go through 
Hiern ina dress snit.and come cot with- 
Hit Serious neml of a whisk-hroon oF 
chopies-hr 

The shearing streneth of conerete mule 
fram Portland cement is rising: ti atch 
unexpected heights that the experts sng 
west that the tay may not be tar dratant 
when architectural specheations will per- 
mit the same lightness of constotction 
that t accepted with steel \ work 
shortage Gf stec] might be compensated 
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INTERIOR“ VIEW OF OX E OF THE LAWGE SILK MILES AT WILRES-DARE 
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when it is properly heated he gives it 
back to the blower, Standing over the 
“swing Hole,’ the blower allows. the 
weight of the plastic glass to elongate 
the peor into a cvlinder, whith he gives 
the desired diumeter by blowing into 
initertitterttly. 

But, although it has reached the desired 
diameter, the ocylinder is not yet long 
enough to suit his purpose. So he re- 
heats ttand blows it over and over again 
until it attains the preserilied length. 

At this stage the cylinder is completed, 
but the free end is closed and the 
other end still adheres to the blowpipe. 
It is pat hack inte the blow furnace and 
the free end heated until it is soft enough 
to permit the blowing of a hole through 
it, The resulting imperfect end. is. cut 
away by wrapping a. lvot glass thread 
around the evlinder above the imperfe- 
tion, at the pont of severance. Touched 
with a piece of cold iron, the imperfect 
section breaks asunder. The evlinder is 
freed from, the blowpipe in a-similar mare 
THF. 

We now have a perfect holloiv evlinder 
of regulation window glass. But before 
it can be wed inn window it piuse be Hlat- 
tener ‘To accomplish this it tiast first be 
split open, AL hotaron or a-charged eclec- 
tric wire, passed up and down the line 
of cleavage, plays the role of a pair of 
shears. It causes a strain-lne to form 
from one end of the cylinder to. the 
other, and when tis is touched with a 
oece of cold iron the big roll breaks open 
as perfectly as though th were cut open 
with oa diam entter sivl atraight-edgr. 

After this the roll of glass is sent to the 
annealing furnace, Heated toa a proper 
fegree, the glass becomes soft cnough to 
permit the reall to be Anttened. It is then 
carefully cooled and stured, ready for 
market. 


MECHANICAL CENTOS. ¢. TOVOLLTION TARR 
‘* 


By the ne wig process evlinders 
up to as much as sx fect long and nine- 
teen teches in diameter can be blown. 
Machine blowers have been grivlually 
substituted and have revolutionized the 
art of making flat glass. All the larger 
cylinders, such as are illistrated on pages 
403 and qo4.-Are machine blow. 


R97 


— Insimple terms.a machine blower is an 
apparatus which automatically dips a, big 
Pipe mto a kettle of molten glass, and 
then gradually paises it, pulling all the 
tholten gliss upward as the pipe rises. A 
constant stream of air keeps flawing in 
through the pipe causes the glass to as- 
sume the form of aeylinder. Dip a soda 
straw fnto a thimbleful of molasses and 
hlow through the straw as you lift it uy) 
ate hg at sig bate | shir wanalel 
roagaly duplicate the principle of the me- 
chanical glase Blower? | 

It would be too long a stary to tell in 
this article the processes of making all 
kinds of giiss: tut it may be said that 
when the machine for hlowine hettles 
came joito vse it changed the bore in- 
dustry as sch as the mechanical blower 
changed the window-plass industry, Ma- 
chines have been invented for blowing 
Ceetric Tump bulls alse, lat the hand 
blowers are still able to produce a major 
portion of these, . 

When Amertea went to war, there was 
a dearth of optical glass in the country. 
Gitmany had a: monopoly therean: bit: 
Pennsylvania plass experts and the 
Linited States Bureau of Standardé set 
to work on the problem, and teday this 
Stite 1s making as youd) optical glass 
1318 to he found anywhere. Hereafter 
America will see the world theough tts 
own spectacles and not through gliss that 
comes from overseas. | 

One of the detiands of the war was 
lor one-way glass—glnss that je trans- 
parent from one side and opaque from 
the other—being required for range-find- 
ers and other optical instruments, Tt is 
fade iby silvering one side, so that it 
trinsmits exactly the same simnount of 
Geht that it reflects. There is a possi: 
bility that each glass will ultimately be 
used in architecture. “With it the man- 
ager of a big business could have an 
othce where he gould work in privacy 
and vet always be able to see what was 
gong on im the cuter offices: 
- One of the largest groups of factories 
in America is that which comprises the 
companies ¢lassthed under the general 
head: Westinghouse industries, One of 
these mammoth plants fabricates the air- 
brake, to which the world owes a great 
debt. Tt ohas equipped some three million 
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cara and perhaps a. Inmndred thonsanil 


locomeatives with this Ife -protecting 
bom Another of the Westmghouse 


group imokes the switch and signal ernip- 
men, now i pee on roadbed mileage 
auficient to-estalilish a ten-trach fine en- 
tirely airound the earth, Still another is 
the eunt electric machine company thit 
creates evervthmy electrical, frum a sad- 
ton toa dynam of ten thowsatd horse- 
power. 


A STATE OVERFLOWING WITH CITIES 


No State in the American Union pos- 
eesses soctnany thriving urhan comimeeni- 
tes as Pennsylvanio. With Philadelphia 
net far removed from the two-ntillion 
mitch te popilation, and Pittsburgh driv- 
ing mpward to the three-quarters of 2 
million, beth the esst and west. sections 
of the Commonwealth sre | possessors 
of industrial communities of first rank in 
the Western World. But as these twe 
cities will Inter be the stilijerts of articles 
To-appear inthe “Cites of the Naticn™ 
series it THE Grockaraic (see "New 
York—Metropolis of Mankind,” in. the 
July, ror8. ntimber, and “Chicago Today 
aed Tomernow,” inthe January, 10, 
minnber), further reference will not he 
matte to the bere. 

In addition to these, the State has two 
other cities thay have passed the hendred 
thousand Tine, three thas are im the sev- 
enty-thousand class, and twe in the sixty- 
thewesand class. Tt also has three with 
fifty-od thousand peaple, the same mm- 
ber with forty-odd thousand, ond a like 
number with thirty-odd thousand. Feur- 
teen cities have passed. their teens anu! 
have not reached their thirties, ane thirty 
ar more have outgrown four figures, but 
have not yet passed out of their tects, 
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Starting down the list after the Quaker 
City and the Smoky City, ote comes to 
Scranton, situated in the heart of the an- 
thracite region, in) Lackawanna County, 

Imagine buying power on the hasis of 
two dollars a ton for buckwheat anthra- 
cite delivered at your Tirmace-room door. 
Faney twenty million tons of black dia- 
monds coming up out of the earth m one 
community every twelve months. Pictire 
a people sa progressive that they raise @ 


ou 


conmniinity fund af a million dollars to 
be teed mn aiding respemnsible industries 
to expand. Thats Scranton, and why it 
is growing at such a mipid rate. 

Cine factory turns out three amillian 
buttons a day. One-third of the nation’s 
raw silk is carded anil spooled in tts met- 
ropatitan district, More than half amil- 
lion penple live wathin twenty miles of 
its court-howse, Bees ina hive in the 
springing: were never lnister than the 
hustling, bustling, go-ahead folk of the 
Electric City. 

Almost at Scranton’s very doors are 
the famous Pooone Hilts, the Claware 
Water Gap, and the Inkes of southern 
New York, A city of homes: public 
health ff clmest an ohsesshion with tts 
people. and so death rate of only thirteen 
per thousand is the result. 

A CHTY OF HORTERY ASD HARIWARE 

Next in order of size comes Reading, 
the mation’s <eoqned city in the production 
of hosiery and builders’ hardware, With 
the anthracite region at its back door and 
the splendul farming communities of 
southenstern Pennsylvania to the right 
and the left anid in front of it, the city és 
keeping pace with its larger neighbers in 


. 3 war out of proportion fo ite size, It 


has more than five hundred manu factur- 
ing plants, which make commoditics 
ranging from adding machines and rail- 
road engines to spectacles and art glass. 
For the diversity of tts manufactures, the 
[itnsperity of its people, the advantages 
of its location, and the promise of tts 
future, Reading is an urban community 
that pustifies the pride af its citizens, 
Wilkes-Fatre, boilt apron the beautiful 
hanks of the Susyuelianna, cnlls itself the 
“Diamond Cite" More thath three hen 
dred thetsand people live within on radii 
of ten miles of its central square. The 
production of anthracite coal in Luzerne 
County, of which it 1 the court-house 
town, is worth more than the gold pro- 
doction of the United States, Aluska in- 
chided. In the beauty of its buildings, 
the character of its citizenry, the extent 
of its civic development, the strength of 
its financial resonrees, and the progres 
Hveriess of its policies, the city can stand 
comparison with any urhan comm nity 


of tke size anywhere. 
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THE [INDUSTRIAL TITAN OF AMERICA 


Nowhere elee in the world can fuel for 
power purposes he boweght more cheaply 
than at Wilkes-larre. Flack dinmvinifls 
in tibelievable quantities lix, peady to be 
mined, directly beneath the city's fac 
torws; and Tundreds of millions of dol- 
lars are mvested in the long list of ine 
dustrics that seek cheap power and make 
gow) prafits here, 

Who that has traveled trom Mauch 
Chink to Wkes-Barre on the Flack 
Dinmenid of the Scranton Flyer has not 
admired the day scenery on the one or 
the night scenery on the other? Two 
railroads huge the Lehigh River from 
Mauch Chonk te White Haven, through 
az wild # totintain: region as. can he 
found eastiof the Rockies: Prom there 
they reach the topo oof Seseopeck Mann- 
tain above Penobscot by ¢iverse martes. 
Behind the traveler Hes o branch of the 
Lehigh Valley, with its. rugged scenery. 
an in front of him is the wonderful 
Wruning Valley. with collieries as thick 


as bops, and Wilkes-Harre a quarter of 


a mile beneath him, 

And at might, as the summit of the 
mouiain is passed and tovrineds of lights, 
bright and dim, vellow and white are 
blue, flash up from Wilkes-Garre one it< 
dozens of adjacent towns in the valley far 
below, the traveler passing that way for 
the first tune well may wonder whether 
the heavens have of a Suecden heen in- 
verted, or whether a great silver lake be- 
neath him is reflecting thousands of stars. 


How ERG. MCAM A Paar oF 
PENRSYLVANTA 


The story of how Erie became a part 
of Pennsylvania might have served aa a 
tip to the Peace Conference on comnts 
to the sea. New York's charter defined 
tts western boondary as the meridian Tine 
extending southward to the forty-sceond 
parallel ef latitude from the western ex- 
trenity of Lake Ontario. Tt was always 
issimed that the Pennsvivanii-New 
York line would extend directly into 
Lake Erie, and that therefore the rie 


site and Presque isle belonged to New 


York. But the actual survey revealed 


the fact that there was-a small triangle 


that did not belong to either State. 
Thereupon Massachusetts and Con- 
necticut both claimed it, on the ground 


40 


that the charter of the Plymouth Corm- 
puny gave them all the land lying m their 
latitude as far west as the Pacifie Cicean, 
not previotsly setthed by other Christian 
powers, After protracted megotintions, 
New York, Massachusetts, and Connect- 
jewt released theif claims in faver of the 
Federal Government, which, in turn, sald 


the lanl to the Shite af Pennsylwuna, 


giving her a harbor on the Great Lives: 
However, Connectictt, im consideration 
Of her release, reserved 9 tract in orth: 
easteny (Mio, Hence; the Western Re: 
serve of the Buckeve State, 

Situated between the coal of Pennsyl- 
vant and the on of Minnesotn, pos: 
eisend af one ot the finest harbors on the 
huwdred manutacturing cstohlishiments. 
Tt has the lanrest horseshoe factory and 
the largest pipe-organ plant in the ward, 
and makes more baby carriages, gas muan- 
Hes, and clothes-wringers than any other 
city. 

fis one of the few industrial cities of 
America that is resolved not to neglect 
the esthetic side of ite developement. In 
pursuance of that purpose, it’ borrowed 
a chapter from the history of Chicago 
and created! a city planning commission 
whieh has lanl out a. goal for Erie to 
prow up to. | 


CITEES WHICH JWIMST SUPERLATIVE 
INTH/ST RLS 


Each of the State's lesser centers of 
population posseeees some industry in 
which its citizers experience justifiable 
wile, Harnsburg, m addition to enjoy- 
Wurthe Wiannetion af being the Common 
wealth capital, is one of the principal rate 
mai) centers of the East. while one of its 
suburbs indicates in’ is mite, Steelton, 
the nature of its meustrial imterestes. 
Johnstown, likewise, & an iron ard steel 
center. | | 

Tf quantity and quality of the mani 
facturce product signify, Allentown 1s-the 
world’s cement capital, for two-fifths of 
America’s: output is produced withtn a 
ratlivs of 20 miles of this bemutiful city 
of homes, which is also noted for ite silks, 

Walk from one end of tts main street 
to the (other in the summer-time anid 
every lamp-post vou seé supperts a basket 
of flowers. Think of a bougqtet-studded 


street several miles Jong, In the winter 
evergreens take the place of the blassoms 
in the baskets. "The effect is charming. 
But it is characteristic of Allentown and 
the spirit ef Pennsylyania. 


The itmpertatice of Alteona's railroad 


shons i4 indicated in the foet that nearly 
halt as many people found employment 
4n then before the war as were required 
to man the Federal Government machine 
in Washington. | 

Luneaster's claim to fame is expressed 
in three superlatives? the largest linwleam 
factory, the largest umbrella factory, and 
the litgest silk mill in the world, In ar- 
ition, its outpot of books and magazines 
devoted to science is extmordinary, ane 
its stovkvards are the tieodt extensive est 
of Chicago. One of the finest watch fac 
tories im the work is located here, and, 
although its industries give employment 
ti 23,000 operatives, the city has never 
hada strike, 

York prides itself on the diversity of 
its industries rather than upon the magni- 
tude of anyone, and in this particular it 
takes rank after eas ig ia Pitts- 
burgh, MecKeesport’s pride m the largest 
sseeplate plant in the world is justified. 
wale Newcastle, produces tore tin in 
shects and blocks than any other city; 
Chester is a veritable Vulean-shop, with 
ships sliding fram the ways, locomotives 
rumbling from its shops, and shells com- 
ing by the carload, in war time, From. its 
miunitions plants | 

And so the story goes, from Pennsyl- 
vania city to Pennsylvania city. Where 
the ambition of one tums in the direction 
af silk, or tm, or heavy forgings, another 
is the center of a rich agricultural dis- 
trict, or finds: gratification im the fact that 
it 1s-distinguished for safeguarding anil 
improving its people's health, Take o 
tap of the State, amd every dot repre- 
senting a community of 10,000 or more 
inhabitants would furnish oa text for an 
article on civic progress or industrial en- 
terprise. . | | ; 

Chutside of Philadelphia, Pennsylvania 
is much more populows than ts New York 
outside of New York City, Indeed, 
Pennsylvania goes down to Philadelphia 
with 6,325,000 population, while New 
York goes down to the Bronx with 4,- 
$23,000, 


THE NATIONAL GEOGRAPHIC MAGAZINE 


Tt te the large number of cities of 1e3s 
than thirty thousand population thut 


makes Pennsylvania, outside its chief city, 


such a populous State, 
A MONUMENT To RELIGIOUS FREEDOM 

No bitof Iterature compiled regarding 
Pennsylvania could fairly represent that 
State without at least a passing reference 
to the religious sects which were trans- 
planted there in colonial tines and) which 
flentrish to this day mm nearly their prinmi- 
trye simplicity. 

When William Penn fourier his col- 
ony, the central purpose of his life was 
to establish an asylum where the perse- 
cuted of all linds could come and worship 
Gol according to their own consciences 
and live according to thetr own religious 
convictions, 

The Quakers came by the thousands. 
Their meeting-houses sprang up every- 
where, Not content to express their re- 
ligion in their wall and condtict, they 
gave it-expresston in ther dress pod in 
their very words, The broad-brimme:d 
hat and the Quaker bimnet were seen and 
the “thee” and! “thon” were heard every- 
where. The lives the Quakers lived won 
the admiration of all who came inte con- 
tact with them, and mmch of the sold 
development of the State is due to the 
hivh standard of integrity and fairness 
established and matntained by these peo- 
ple of Quiker faith. _ 

Mennonites from Holland and Switzer- 

land and the Rhine Country, persecuted 
by nearly all creeds nlike, came in large 
numbers and developed into the suceess- 
ful agriculturists of the three original 
counties, The Dunkets of Switzerland 
came asa bedy; root and branch. The 
Schwenktelders of Silesia, distress] hy 
persecutions thar were without pity, 
heused the pertis of raging seas and un- 
timed forests in onler to find a haven 
where they coulil Hive in thetr faith. The 
Moravians followed later, to share with 
the other sects the blessings of tolerance 
in the land of Penn. 
Humble, unsung, content to play their 
qiiet roles without the applinse of men, 
like the bee that renders an uncenscious 
service to the flower, these sects have 
wrovent richly in the making of the 
nation. 


THE INDUSTRIAL TITAN OF AMERICA AOS 


Tt seers like Boing 
hack imte an carer 
century to visit the 
cloisters Hl Th 
nod! Nawureth: it apr 
a | piss rage Hane 
to see the Amish \en- 
nunite, with lik taql- 
less coat and brocel- 
brimmed hat, on the 
steels af progressive 
Lancaster: it <iur- 
prises visitor to 
\ientown to hear 
well-dreseed, up = to- 
date people, from 
court afiter to win, 
facturer, talking 
Penneslvanta Dntel! 

Yet opdlions of 
Linerica's Test farm- 
ere imbwerite] their 
commun of the <li 
irom such ancestry: 
Tren euch sinple fotk 
have spring scores of 
eovernors of States, 
many jurtsts, a galaxy 
of educators, ete, Che 
Pentisvivetiia pretrstt, 
in his ascetic wav, his 
done his it i mak- 
ing lis State what it 
ié—aricl his part 1 
shaping the bone and 
sinew Of the vation. 
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Plictouppaeibs bey AL Corrraalll 
THE STATE & STIANE TX 
MAKING ANT PRE- 
SEMVING. TIE 
Cretan Her magnificent highwore on the eve fling scenery of such ree 
. gions of the DLehiware Water Gap tave an irtesittihie Inte for the 
Avs for its fstory,  plessere-sechaty itoiet. 
Whether ai the fe- 
meter period of colonial times cr tn the It was from Pennsylvania that the men 
just-passing: era of America’s: cctivities Me Ws bo shied the tirst bloc) m the Cryil 
i the world wars owhether in the batth War, amd at (servelnirg the tule sgraiest 
for the establishment af the Witten orthe  dtsunton was tamed, ander the leacer- 
strigele for its Tmuantenance, the Key- slip of a Penneylvanio soldier | 
stune State has always played a role aee- Whe America threw the weight of its 
otid to no other Commonwealth. Tewas power mto the balance in the Armaged 
on Penrneyvivema sol thot the Declaration diem of liberty Ir Parcpe, Penns lyaria 
ef Independence was written: that the was in the van of those ready for action, 
dishemrt ened colonists were reorganized No other division in France, ontsule of 
for victory at Valley Forge, and upon the Regular Army forces, wee earlier tm 
wiieh the Constitotion of the Untted the [rav than the Twentv-eighth, made 
Stites was prochoamed. op jorgely of Keystone troops. With 
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Paiteneel cormal. oredil fever tiere ewe! in 


vale Ltt 
cneualties of t4.4qr7 m the 
tween arrival at A. FE. F.1 neadquarters 
the diviainn made 
record ti t surpassed inthe war. For 49 
(Ys it was tt tlie ViTy Hick ot the lial 
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snl the anmistice, 


maf Hehe 1 F tl ie wot Hic. 
The Sinte pave 205,000 men for the 
Army a) fae fi iT thie A a ried 3,ewo 


4d grand total of 
to say nothing of the hun- 
thousands of workers mm slup- 


far the Marine Corps 
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iriuind the lati rocks that make the 
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wards, munition plants, etc, who an- 
ewered ther country § mall 
CL) Gorse, te nny | wianlii LoL atk prenis 


fe tn -the nation’s activ- 
And the coming of peace will tnd 
them at the forefront of those who-shall 
provide the world with the munitions of 
neace—engines and cars, cecal and steel, 
fi elie wand Rese ii ort the teed ct 
which Pennsylvania serves Uoubly—her- 
delf and the wihiwole worl, 
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HUNTING BIG GAME OF OTHER DAYS 


A Boating Expedition in Search of Fossils 
in Alberta, Canada 


By Barsum Brown 


Amucjare Coastos of Vewtreaett Pacey ty ve AMcwcse Mowew on harieay Harv 


With Photographs from the American Musewin of Nateral ffistory 


Me tices (he quest of big game has ap- 
opealed to nian, bis apprectation of 
the sport being measuretl chiefly by the 
size of the game and the difficulty of se- 
curing ie. | 
Today we must go to Afmes for the 
bigeest gaine; but there was a tine in the 
dim distant past when America produced 
anitvals Laurer than any now living, That 
was so long ago that nothing remains of 
these creatures except their hones, and 
they are turned to stone. [Hidden away 
under strata of earth, their spoor has long 
since grown cold, and the hunt I shall de- 
scribe is in consequence difficult. 
The animals are dinosaurs; for the mo- 
ment we will call them lizards—not the 


S INCE the days of our jungle fore- 





creeping, crawling iin, but huge reptiles 
that stalked upright through the jungles, 


rivaling: in size the elephant, the hippo- 
pots, and the rhinoceros. 

The place is Alberta, Canada, and the 
time of their existence 3,000,000 years 


ral. 
vee the Great Lakes and the Rocky 
Mountains, just north of the Conadiag 
boundary, lies a vast area of level land, 
prairie in the east and forested near the 
mountuins, with a nurrow intervening 
section that is brush-covered. Enst of 
the timbered belt the central part of Al- 
herta is level as-far as the eve can see atl 
ditted here and there by sinall glacial 
lakes. where nest countless ambers of 
ducks and geese (set map, page 425). 

THE CANADIAN FARMER'S ELOOHAD# 

Fifteen years ago this level section was 
prairie land covered with a luxuriant 
rrowth of grass, on which grazed com- 
paratively few cattle, with a ranch build- 


ing here and there, but sparsely settled 
withal. Today the country is covered by 


a network of railroads, and near phe rail- 


roads most of the available land is heme- 
stepded_ | 

The soil is very och and of consider- 
able depth, producmy under favorable 
conditions enormous vields of small 
grain, vetonly a fraction of the country 
is under cultivation, Whe fully prodtic- 
ing, the future wealth of this preat terri- 
tory cannot even be estimated; ir is the 
Canadian farmer's Eldoradi, en 

A mumber of small rivers drain this 
arco, uniting in the province of Alberta 
to form the: Saskatchewan, which flows 
into Lake Winnipeg. The Red Deer 
River is one of these tributartes that rises 
in the taountaines porth of Banff. Nutm- 
lers of lesser streams fed by mountain 
snows and prairie lakes join it, making an 
irresistible stream that has cot through 
the prairie land, forming a miniature 
erand canvon, a mile wide at the top and 
from two to five hundred feet deep, 


ONCE THE RED OF A GREAT INLAND SEA 


Although black, fertile soil forms the 
sutface of the country, the earth below ts 
composed of horizontal layers of clay and 
sandstone, and a journey of 259 miles 
dows the river reveals four distinet geo- 
logie periods in the canyon walls, The 
strata representing these periods: overlap 
like shingles on a roof, and in each are 
preserved the fossil remains of animals 
and plants which enable ws to picture 
former conditions and life during prsst 
iges (see picture, page 413). 

In the lower reaches of the river, 200 
miles fromm the meuntains, only sea-shells, 
are found in the rocks, indicating that the 
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A COMMON =(GHT IN KORTE 


The meat extraordinare feghire of thie animal was 
tlie 


the mecdtin line, and alsen 
ecein—an wmland sen extending from. the 
lf of Mexico northward to the Aretic 
(Cicean—covered this area dunng a lone 
time, mm which several hundred feet of 
Strala accumulated, 

Where these tocks flank the nmictntatris 
they are tilted at an angle of several de 
erecs, which shows thet they were Ia: 
down before the complete clevation of 
the Recky Mountains. ‘This formation ts 
ewe the Pore. (Geologic formations 
tre named from the “type” li- 
cality in which first. recognized, and wher- 
ever focks of the same age appear the 
ine desipnated by that name | 
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of the Pierre & part of 
the inland sea-floor was elevated 
the ocean aril hemaunic th Lari 9 ee Of [iow 
altitude—p vast stretch of junele-covered 
delta and canstal Interspersed 
with bayous and lagoons | 

In the fresh and partly ealt.or brackish 
water lake atict river Wels of this perm] 


alte iy 


Sirk clitip}, 


ure preserved leaf impressions of a. va- 
tary bares ct marmrials, tate Tio Te 


mains Of a preat variety of refiiles (see 
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Preaa adcosie by Charles TL Ral ght 


OF YEAKS 


MILLIONS 


ah il, l 


the row wf thin plates on cither sade of 


lane ail heavtl+ artiod taal 
page atta), Tins ts known as the Jwaith 
(feliy) Aavr formation 

Suhteqently this area apiin dank be- 
low the sea Tor @ long time-and 400 feet 
of deposits accumulated, tin which onls 
sea-shells andl marine reptiles are to be 
iounc. This ocean deposat, also a part 
oft terre, 1 designated Degrpor 

Then a long period of clevation bemin, 
the rocks and fossils showme a gradual 
change fron salt to brackish water con 
ditions, which near the top became quite 
Tesh These beds, over FOO rect thick, 
are known as the £amonton formation. 
Presumably the aren was near sea-level 
mnt subtect io irequent innsins of the 
ia—r querditicn that. may 
derstocd Dy cojiparison with the preserit 
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evorgiades ot Florida (sec page 412). 


rue HOWE OF A HOST OF RiePTihes 


ln these riarhes cit prehistoric fines 
cyelt a host of tiles, some large, 
anne small and of various forms, flesh 
eaters. and herb-caters, but all sharing 
certain characters in common and known 
as dinosaurs, Not any were ‘closely re- 
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THE Hid GAME FT 


big fat-hoot drifts downatreomn with 
Telhion ol hot ard cnn bn 


thick can wre: 


"hie 
hi) Cnnice Thea 
ife Oe hi 1th a aha 
lated to any living reptile, ver they lad 
Sea characters COLT to the li Fars, 
creddiles. pooch bords. 

Of the bonds ¢haracten 
itat Species, an ‘herb-eater mater! 
Trochodon, wis tore than 30 feet. long 
and abet 15 feet hich when standing 
erect i 408). Its ‘head, with 
brcwidly expanded mouth, resemble: that 
of m duck, but back of the beak there are 
more than two thousand small teeth, clis- 
poued in many vertiea) rows, each con 
taining aeveral individinal teeth, the ew 
ones Cc lift from lelow as the oli 
ones Wore lit 

The long hood Jeg coplideghvtés in three 
lairste hooted toes. atic. t] elenrter, slen- 
ioe front leet were eles Webel A 
long, thim, slender tall acted asa power- 
ful swimming organ, and the bewiy was 
mayeres| wiih rough tuberculate skin, 
Having nooomenns of defense, tt lwed 
chiefly it the water, where it was free 
fram attacks of the flesh-eaters. 

With the “duck-billed™ Jrachodan 


there were other large closely related 
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ulna hut character 
wel by a ‘large crest extending above the 
Shit, orl pelvic bones that were Jevel- 
oped for fttachment of powerinl taal 
11h ke ot if orobably a adistinetly 
nate tyne 418). 


inhahting the water. 
was almilor on batted, 
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A DISSAUK WITH PNEUMATIC BONES 


Ake the shores lived Crantihominiig, 


bird minnie, as the mome iphes, of 


fHie 


the most remarkable of the dinosaurs. 
\ skeleton found last year shows it ‘to 


have been am: tuothless creature, the jaws 
sheathed like the beal of a bird. 

The bones: were beht and pnenmatie, 
like those of birds, but the skeleton 





of ne flesh-eating 
[twas abies feet in leneth, 
with long. shender hind horter 
frent lews< "Phi wes an aurile crenttire, 
hiferent from the tvpical fiesh-caters im 
feeding huibita and doubtless a. shore-liv- 
type that tay fave fed om crusta- 
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SCAN Sim TINE CLIbTs 


elifta Tit 
Wea sral «tee 


lio single Quarry along these 


Orn land there were looted 
pedal herbivorous Kmds, some, like Jc 
nhoclonpes | are page tat}, biprenig 1 |i 
mense skull, six feet in Lents, With three 
horns, a short one over tach éve anid a 
longer one above the nose. The paws ter- 
minated i a sharp ‘lipping beak. like that 
of a turtle, and further back m the mouth 
there were rows of double-rooted teeth, 
The back af the skull was developed into 
s broad shield, with scalloped border, 
extending over the neck. It was ances- 
tral te the later Jnicerafops. 


quad rti- 


ARMCR, 
BED 


ACHR ATIRE FULLY EXCASTIO ON 
[INCLUDING VISsous TO SAFEGU 
His EEE 

Strangest oy nil Wits tlie he rhrvoroits 
Ank io Twrihy, &. clipe KY, MrT: -leururecd, lore 
bodied creature, completely encased. in 
armor. Dermal p ales covered the skull 
followed by rings of plates over the real 
and rows of flat ciate over the tack tuna 
hips. Its tail terminated in a huge club, 
and the belly was covered by a pliable 
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MOASTEHES 


| indtritinls lawe boon 
Linn k 


rosaic oF small, cheea—-Serk plates, it was 
further protected bya movable plate tim 
could be dropped down like a shutter over 
cach eve, thus ecinpleting its protection 
from. insects and formidalie Toes, 

Vreying orn the warns herluvordus 
kinds were powerful flesh-eaters, lberto- 
snurus, cescmblmy those shown on page 
j29—an active animal 40 teet long : atid 
anata (5 feet high, Armed with large 

errate dareer teeth ancl sharp. bird-like 
claws, it was cajuble of destroymg any 
of its fash ate relatives. Je walked 
habitually on tts eps, inianced by a 
lomg tail, wl ‘hile the stisrt, reduced Front 
levs could have been used only it grasp 
ng its prev. 

Phat great numbers of these creatures 
lived in the ancient marshes is evident 
from the numerous remains foun im the 








rocks, [na stele quarry, of which there 
ate manyoon the Red Deer River, bones 


representing: several bondred mdividials 
have been waeled out of the bank, and 
more or less complete skeletons cre 
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ta tve hundred feet below the. tu 
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Pormany yeurs the American Museum 
History of Kew York City 
his lesa ridcing nm Sete ratte collection 
of fossils along this nver.sencding an ex- 
anmmer, and each 
Heceeding expedition has retarmed with 
noobie results. As the only feasrhle wav 
ta work these banks is from a boat, the 
f to the town of Red Deer. 
where the Caleary-Edmonton Kimlroad 
Toeses the river 

There, with the aid of several 
ters, we constructed a flat-boat, 2: 
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ONE OF THR HORNED DINOSAURS, MONOCLONIUS (SER PAGE 20) 


This tkeltton was complete from the tip of the tail to the cmd of the beak: Even the totretis 
OT De ee Ly ETT tae “Err cel it ji hee ea 
ferry-boat, Tt was binlt npside down, lotoler for bowes, and plaster for encas- 
and when colked water-tyrht wos time) tne bones, we beron otr foes che 
= oF 2 : a ee ee ro oe | eh Pee ee \ = i. ete 
over aod launched in the river meat FY", OWT ai Covi that ence echoed SOT 


Tins lait was capable at CAtrying fen oO the “itois role, for this tiver wis ut 
tans With safety (see poge 411). one time the home af foamy fur-bent 
ks the river has a speed of four miles ome animals and within the Hudson Bay 


per hor, we never interiied to oO up Lonmin. territory 

stream: sO. the bout wie omde on broad The first sixty miles of the river below 
lttes to be carried down by the current. the town of Kee Deer is locally known as 
‘ie ceatree «irected Ls two ereat sweeps, “the | Srey qin, ' there the a] el of the 
or ants 22 feet long, one at each end of current @ conenderibly more than four 
the boat. and micely balanced on the gun tiles per hour, but there are alternating 
wale, 40 that man could push against it stretches of slow-moving water and rip 
with lis entire strength. His at low water dangerous to rafts and 

Supplied with a senson's provisions,  lurge bents. 





THE SAL RHO =RELETUN SCOVERELD ABT REALLY ‘To EE ENCASHE IN 'PI ,=TER 


ASO PON PP ARATORY TOU ITS LONG TOURNEY Ti) THE MUEEUM 


The a ket] f st tha Loe erie f ths Hictite ra tit wurrounded Lit npple-riarked LnnWalone* 
the tail extends under the mon, It 


of the vertebra: Were sticking out of the bank, giving Gao clie- to ie Joeation, 
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THE SRRLETON OF THE SEW CHESTER TINGSATE, OCORVTIIOSALTRES, POUND 
AM SP PIB 
This $4 are tims tls nttiplele «keleton dre that thirty. feet lame with the. impression 
of the stn etl preserved on the winder side. fy ochis type wri “thck ttl" the skull was eur- 
mate by wha, curved creat, ike that of do casnowory, The eml af the toll was exposed, 
piving a clue de the shebetan 
proce and poplar trees cover thik sec- oditcks or geese would he. disturhed: by 
daa’ of the country, and é¢ach bend of the it appronch, theweh few <tews of hfe 
Fiver presents some pictiiresque visti af were seen along the shore; bur among 


snruice trees 
sky) cdilirny 
For 
eand lambermen have thinned out 
most of the larger trees, and for mile 
atong the jiver the underbrush was col 
ored pink by the ripe red rasplerries 

In the long since iaiirindes dave, in inti 


4 5 .- ty 
especial interest, the stately 
silhouetted against the 
charm to the ever-changing scene 
est fir 


it 


tile ~~ e there Are TIT y hore pt clay- 
heht, and constant fiaating would have 
carried is many miles per dav; but fre- 


quent stops were rade prospect Tar 
foxatls, and we rarely covered more than 
iwenty miles per dav: igh np on the 
plateau buildings Ani haystacks proclanm 
a. well-settled country, hut habitations are 
rate Mone the er: and for miles we 
Hoated thratuh picturesque solitude, the 
silence tinbroken save by the noise of the 
rapids. 

During the dav 


an occastanal flock of 


ES 


Hie trees, when the mvstic hish of night 
iol stilled the camp, the underworld 
its ar) mitiy little feet rostled the 
[ais tri ve duyhghe disclosed no sigt 


rf lite 


pul 


aleve, 


THER SMART SNES OF WILD LIFE 


Then the ratederat 
take Coe 4 LE mvesnprate 
trader of their tamlinr haunts, Fron 
distance some hungry covote would 
send bas plamtve cry echome down the 
canmven, to be pean ‘tiated by the “put-put 


anid beaver would 
the big in- 





froit, ptt, put” off partridge (riarraritge 
to hr mate, and from the trees. above 
come the constant query, “Who-whe 


a lw wa ol 


At intervals we would tie op the bout 


nnd vo ashore to search the banks, thar 
rossr]s mgt not Une overlooked, te 
lange tosis were found in rocks of the 


EAL 


ANOTHEK 


IWRVYLASADKUS. OT 
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AREY 


Leiwering a coo-pound box, bv nicans of block atid fail to the villey poo fect beluw. “Cine 
specimen included the pelvis, a part of the animal mot before Racrwt, 


Paskapow age, but as soon as the &if- 
momton mocks appeared.in the banks kirge 
hones of dinosaurs becnie mummers, 
and in the picturesywe exposures at the 
mouth of Big Valley they were capecially 
abundant, 


WITH CROORED 
‘Wh PSR RRA 


CMCAVATING AWT ABT 

At the fort of a butte he scattered 
fragments of bone, and on the rivulet 
scarred hillside other fragments appear, 
a5 we trace them up the waterwuys 
Finally, ten, twenty, or thirty feet above, 
other pieces protrude Tram tie lank, anid 
this 1 our lead. Cautiously we fallow 
in from the exposed surface, uncovering 
the bone with ctonked awl pod whisk- 
hroom, careful wot to disturh the bone 
iiseli: for, although stone, it i usually 
checked and frachired in many places by 
former disturiaince of its bed or erys- 
tallizing of mineral salts, ond is rarely 
strong cnowel to permit removal, 


Chher bones may appear in the course 
of this preliminary werk, and, if: the find 
is desirable, the next step 1s carectully to 
rather every fragment, large and smiall, 
that has Weathered ont and fallen down 
the hillside: for when restored in the 
laboratory ote of these pieces may be the 
iritical point in the detenvination of a 
Species, 

Then with pack andl shovel the heayy 
ledires obove are renioved, and often a 
tearmand scraper and dynamite are used! 
when a large excavation is to be male, 
As we near the bone laver the work 1 
more curetully done, with ever in mind 
the probable posttion of the bones of the 
skeleton, A false stroke of the mick m 
excavalwn tay cause dave of mending 
in the laboratory and might destroy sone 
(ehcate bone. 

When the bones are wneavered and 
broshed clean they are saturated wath 
shellac till all small preces adhere to each 
other; then the dirt ts taltcen away from 
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THEEE MILES AMIE TOLALAS FERRY WE POUND THE WIS ASD TAKT OF 
OF A NEW, LONG-APINED DINGSAUR SAAT 


1 SKELTON 
HVTPACR RACES 


The hip bones alone weighed Goo. pountie cid Tound te be dragged bo the river on a sled, Tt 
belongs to the fanuuly of dock=blfl dinate (see pure gud i. 


the sides, more shellac applied, arid finally 
each bone stunds on a littl pedestal 


How THE MOUSSTER SHRELATONS 


racK EL 


ARE 


li the specimen 16 p skeleton, we next 
determing where the bones may be sepa- 
rated or broken to camse lenst damiage, 
and each part is covered first with trsue 
paper, and then with two or three layers 


af plastersot-Paria bandages—atrips of 
burkip dipped in plaster: When tins 1 
set and thoroughly hard, the block is unn- 
dermined atl tumed over and tandares 
are applied to the lower surface to form a 
complete plaster jacket 

This prepuration is slow. and tedians 
\o skeleton inay he tneoversd in three 
days, but it will often take three weeks to 
propare it ready for boxing, Then heavy 
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are made tn cuinernswr each 
large block or several <roallet 


the Tossilé are caretully [rae hed an hay tor 


1. eH c 


shayunent to the Aluseum, 

Thas, at Tolinan Ferry a few frap- 
ments which were seen protruding. tram 
a hillside developed into nh conmplete <bele- 
At frst it was thooreht to be the 
“duck-btill” dannsaur / narciia- 


fer. 
well-known 
don, bit when the «ku 
wis secon to be quite different. 


| wae rovenlert it 
It proved 
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Today there are thousands of different 
Epeties of repitiles inhiabrtnny the earth, 
and during each of the lone prehrstoric 


i there were probably ag many or 
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FREOULATELY THE PREPANMED CLOCKS WEIGH A TOR O8 BLOKE, AST IT 18 ARCESSARY 
TO HANDLE THEM WITH BLOCK AND TACKLE 





HALP-GCHOW Ss DIR CIAGS ARE EASILY CAUGIT ft HAAT, AAD THE EARLY SETTLERS 
SALTED THEM DOWN IN NARRELS TOR THE WINTERS MEAT 


nae | 





ievelifies chore Dinoaser 


empaeing dae Ge fowena 





eee Cre face Fiaryia tion 
na gas ? 
el Aunt, (Behe Aioen Pires Miri 
= S00 io 
STATVIL | ay 2 





HAP STTUWING THE LOCATION OF ROME OF THE IMMARTANT FINTC OF DINGSATALAN 
HUMANS AND AWFAS WHEILE DEPOSITS WERE LATO DOWN DEELNG 
THE TEME THAT THESE ANIMAIS LIVED 


The most fertile field far the hunter of hig game ‘of other dive ia o voet aren of level 
lanl, prairie in the east and forested near the mountains, inthe: province of Alberta, Carteda, 
between the (oreat. Lakes and the Rocky Mountains, just north of the Canadian boundary, 
In the lower reaches of the Deer River, which drat a port of this tegion, seashells ure 
found tm the rorks, milicating that an inland! sca. whieh extended from the Gulf of Mexico 
to the Arctic Geean, onte coveted this-area, When the seafloor waa elevated above the 
ocean this section became a vant jongle-covered swamp In these marshes of prehistoric 
lites dwelt a host of reptiles known as dinmsaurs (eee pages go7 and goo). 
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© Amerizcgas BD pertett 


HESTORATION OF MONOCLOANTIUS MADE UNDER TEE DIRECTION oF OF. EK Tk corr; 
TY CUARLES BL ENGI 


This  ofe of che primitive horned dingsaurs, the Caonitignia, in which the ben over the 


nose wie Loreest 
(ate page 427). 


more different kinds, for reptilian life ts 
now on the wane. 

Rarely does a season pass without sev- 
eral new genera being hrowgehe to light, 
and this possibility af discovery of the 
new and unknown adds zest to an already 
fascinating field of research, Any peros- 
pect my reveal some new creature of 
bizarre form, and we are comitantly find- 
ing skeletons of animals known before hy 
parts onby. 

The Edmonton formation has been es- 
pecially interesting, for-at lenst two-thirds 
of the species discovered in rocks of that 
ape are thew to scnence, 

y the time we had reached Tolman, 
where a road crosses the river, our fint- 
boat, piled high with boxes of fossil ant- 
mals, had become a veritable focal ark. 
This was in the latter part of September: 
thin ace was forming on the river and it 
became too cold to do farther effective 
collecting. The boat was then beached 
for the winter and the collection shipped 
back to the Museum, 


Foothe later members of the family whe hore above the eves are Larecet 
[ts remains are quite alemndiant in the Helly River beds 


uch summer work has bee continied 
from the point at which it ceased the year 
before and the seatch bas been cared 
on thoroughly, 

Lisewhere complete dindsant skeletons 
ore rare, but in this part of Alherta they 
are not urcemmeén. In no other part of 
the world have'so many Cretaceous dino- 
sanr skeletons been brought to light Ome 
American Museam Expedition collected 
mpht skeletons froma limited arca: ex- 
posed along three miles of the Red Deer 
iver, 


CAM LIVE WHILE OX THE HUNT 


Searching for prehistoric animale by 
boat 13 ever more interesting than similur 
work in the arid “Bad Lands" of the 
plains, Those who have hoshanded 
drinking water on the desert through long 
hot summers keenly appreciate a river 
of snow witer. 

Pike, prckerel, and sturgeon are caught 
in the Red Deer, and the persistent angler 
never fails to land a few “gold-cyes,” a 
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AMERICA) WAS A STRICTLY LAND FOQM AND GHW 
SIZE—25 FRET EN LESGTO 
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Thy tema, with) ts accom vitae neck fol, was énunimus—Sh feet int Tenth in the large 


SC eres : 
teed in vrushing vexctille food, 


The «creature was Herhiverous, the fiws cortitaiting many tine teeth, evidently 
The enortions hore grew upon a bony cover, ad do the 


hortis of a cow, and the saypvr jaws ended in o horny, turtleliky beak; The two oreet dim 
snare in the heckyrowinl are Trichodons, a Sorternparanets species Lace piege qo). 


species of fresh-water herring delicious 
when properly biked. 

After a long dav’s search along the face 
of the hillsides or work in the quarry, 
the collector retums to camp himgry stul 
éxhaustec, Int soon to be revived by ao 
good camp supper. Phen the hour be- 
tore 4unitown is spent with red or motor- 
hoat. The winds have ceased, and as the 
sti disappears. over the rim, long purple 
shadows conjure fantastic form on the 
rugged canvor walls; then a cheerful 
campetire, pipes, and) stories of other days 
nod. scenes. 

All, of course, are not roscute scenes. 
The particular fly in our ointment has 
been the mosquitoes, which lyst year 
flocked to anwthing that moved, im rutin 
bers that I hesitate to estimate. But to 
the lover of camp life the days of dis- 
cotnfort am] privition are those soonest 
forgotten, 


As a resultof the past four years’ work 
in Canada, the American Museum Ies- 
peditions have collected goo large cases, 
or three and one-half carloads of fossils, 
two-thirds of which are exhibition spect- 
Hens, Including twenty skulle and tour- 
teen skeletons of large dinosaurs, besiles 
many partial skeletons, This maternal 
represents many gener and species new 
to sctetioe, am defines the anatomy and 
distribution of several heretotore batt par- 
ially know: creatures. 

But the field has by no menns been ex- 
hansted, Under miles of prairie land the 
same stratn are undoubtedly filled with 
similar fossils; erosion is rapid. and as the 
river continues to wear its banks oway 
new fossils are exposed. In a few years 
the sane territory can be explored with 
similar results, and for all time to come 
the Red Deer River will be a classic In- 
cality for collecting prehistoric treasures. 





A GHENT MARINE LIZARI-FLIAG, FORMS FROM Trek RAASAS CELLAR 


The tom and powerful jaws were armed with numerous sharp teeth and the iimha wore 
develo] wi elaert pode The aectmen bere shown is some 40 fect i length and was 
I | . 
four) in alenest perteet, condition, 
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A SMALL ACTIVE DINGSAUER, ABOUT FIVE FEET IN Hite, Povxo IX WYOMING 


The picture shows one ciptiting an ancestral bird whose paws ¢ fitaines! sharp teeth ke 
these of a fizard 
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Atte Ochom, irom a draeimg by Charles Re Farilg tet 
THIS: FORMIDADLE DINGEAUR, THE LARGEST OF THT CAMNTVIROUS FORMS, WAS SOatr 
40 FERT IN LENGTID (SER PAGE 413) 

It must have preented a most imposing: steht a4in stalked about in search of fund. ‘The 
preat 4-(oot jaws werd armed with lomg anil sharp teeth, capalle of TeALPANE: the tough sku 
of auch wnturcoists a6 the great Triceratops «| the saine jrericd lp. goed), This latter creature 
conld nut eaeape by running away, and so waa ftireed, no danlt, te back inte some «lenin 
forest growih whenever posable, prescnting merely its sharp horned head io is adversary. 





Atier Oghorn: frend aatroning Wr Chartes A. Anight 
THES GREAT CARNIVOROUS DIKOSAUER FAS HEEX KNOWN FOR SO01E VEARS WAST, OUT 
ONLY RECENTLY WAS A COMPLETE SKELETON OF IT BEER PLACED ON FANTAITARS 


The creature ia depicted feeding upon the remains of a Brontosauroe, whose actoal yerte- 
bre, chiseled by the shitp teeth of some similar creature, are placed beneath the motnted 
skeleton mothe American Museu 
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INDIAN 
N AT ONAL 


By ORpHevs 


DONE, region ardinarily signifies 
on inhostiable, windswept tract 
of country, barren of yertetation 
itl anorsely inhabited by antiiol ife. 
The term “sand-done” long ago denoted 
a land to be avoided ly travelers. when- 
ever pussible, Lack of Water, intense 
heat, and the ever-drilting -sond tteelf 





Photeugiank he Fronees Ta Pollette 


AMPLAR WHICH CONVERTS ITS BRANCHES 
WRITS AND ITS BOOTS INTO 
FAN CHES, AS ‘THE WIND BROWS 


IN Te 


At one time (his tree of the Inditata sand- 
dunes was beried op te the dark line, The 
liente then did dtetey tee roots, bot now that-it is 
heaei rig uncovered they are dain performing 
their normal function as limhs., 


il ti} 


\’S. UNRIVALED SAND-DUNES—A 
PARK OPPORTUNITY 


NMlover ScHAN TZ 


were sulficient causes for shinning any 
dune country as a highway. Charles 
Kingsley, in Westward Ho, saya: “The 
Spaniards: neared sted heared the fatal 
dunes that fringed the shore for many a 
Weary mile,” 

The dunes of the Atlantic coast, driven 
inand hy the tetrifie storms off the ocean, 
at tunes have devastated large areas of 
fertile. land, relentlessly destroying all 
vegetation, as] the (lutte renons of m- 
tenor Amerca were the bane of early 
Dicinerirs, 

Lt the fread of Loke Michigan. meliud- 
ing the entire shoreline of Indiana and 
parts of the al juaning shores OF [Tliriois 
and Alichigan, there is a dune coment ry, 
unique and wonderful atid entirely differ- 
ent from our osual dens of sand-dunes. 

The vegetition of the average desert 
or sandy region is usually an imteresting 
example of the survival af the ftttest, 
and mostof the plant families remanving 
have adapted them#elyes to the severe 
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THE OR NTITHOLOGIST 


A FIND FOR 


He site and blinks the day away amid trees 
and shruba of bewildering beauty growtig on 
the shores of a fresh-water peo 








THE ISDULAX A SANSD-DITNES 
conditions of-theit environment, Desert 
puatits, too, are often strikingly beaut tul 
wheo im blossom: lit their perma) of 
growth anc luxury is very short, lasting 
only thir nigel tic rainy SP GOT], 


A SLA OF SAXD WUT SC) DREERT BeOUAOT 


Conditions are reversed in the Inilinna 
dinies, for here there never o lone 
period of drought, and in-place af a des- 
ert area there if a natural propagating 
parden, Whete a trmat astonishing: nuuit- 
ber ot rare anil beautiful plants congre- 
gpuie, having migrated (both from the 
north and scnth te this untisually favored 
locality [Ste Pagers 2434 te 

Here, on the shores of a erent frech- 
water sen, whose rmoistire i B anaenntlis 
heing carried southward by the prevail- 
Inge northwest wids, and tempered bol 
i summer amd winter by its postion on 
aire lake, Is al regiatt en wonderful that it 
shetld be kent for all tine ae a great 
natural park ter study and the recreation 
cit ern elit fi mf eecp ile nt the VWiddle VW eat, 

There are i sc 20 niles of shoreline. 


averaging a ole or more m width and 
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A As 


containing approxitately ‘to scare miles 
Of land m the dimes, still imspeoiled by 
commercial tadustrs. This region 4s 
Situated within easy reich of tnore than 


1o,000,000 prople at a meminal cast for 
trans peortaat ja. 

A visit th almost any ote Of the na- 
trong] fu irks-is a luxury [ae tern the reach 


Of the majority of the peaple of the Alid- 
die Vest: tit the Lake Michigan dune 
repo cian be visited at all seasons ond 
at a cost of, at the most, a few dollars. 
The denes are popular even im mid 
wititer, aod many anoarty of stucerits and 
other cutdior enthusiasts has enioved the 
eTery Tw the braciy str of the Inke at 


that time of year (see pages 4237, 440). 
WAN YY CEEARSS FoR MANW APPS 
The attractitnes atl the liiites qTe =n 


varied that ull classes toay here find rec- 
reation suited to their wishes. The 
[raniper, the prea logrtat, the teotuniet, the 
zoologist, the student of early Amerienn 
history. and those who seek only fresh 
Wir and clear can fil all they de- 
are, and more than they hoped for, in 


chiles, 





hiteprapal lie HL Slerisky 
AMUSG THE LUISE [8 THE SASTIDL AES 


Great masecsof bird’ s-fomt and other viclers, lapping, plilox of different colors, priilituns, 
way belle of wintergreen wu) blocherrcy, hepaticas, trailing arintonot just a tew flowers, 
tit acred Of thet and miles of serea nels a Hatural flower garden which cannet be iadoph 
cated! artificially 


Mictreranh ter T. 1. “aah 
Vie Th WAV TEEAR CPS THE DUNE OF TSETASR A 


Canoeing here resembles the exhilarating sport of eorf-board riding in the Hawanan Ishands, 
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Phatagragh te France: La Pallett 
WhHODLARLS IN WISATER 


SANTEDUNE 


Each succeedime season among the dunes brings its 
pictures of natural benttied ata) scome. char 


dant motsture, makes a condition of soil 
that ts ideal, anc the reatilt is a laxurimt 
plant EroWw th tht is abriterst tropical, 

The deme-floor vegetation 15 more 
striking than the arhorescent grow th, ancl 
the wealth of herbaceous plait life i. te 
riirknhle, Even on the expised lake 
beach and on pewly formed sand drifts 
pioneer plitts are constantly springing 
up. Hardy grasses, sea rockets. ariemi- 
sins, sand cherries, and many others take 
advantage of the shghtiest opportunity, 
and ataund these plants embryo dunes 
form, whieh in time grow and join the 





THE RATIONAL GEOGRAPHIC MAGAZINE 


eve recharging andl = aseinitinpg 
PRET OOP TUL ct dune EVCEC SSC 

As soon as a sheht covenme of 
humus accumulates, possession ts 
aiken by the stronger plont 
vrowth, aml bearherry, juniper, 
arrow swoods; amd surmacs soc 
hil up the vacant spaces, prepar- 
ing the way. for the tree growth 
thit is waiting its turn. 

The bluck oak 1 the most con- 
Sy eaters tree of the older dunes, 
but it is accompanied ty many 
others, mostly decribous, ul- 
theugh there dre ao few ever- 
greens and one other comfer— 
the tammrack, 

osewoord, poplars, tulip, sissa- 
fras. juneberry, Howermg. dog- 
worl, white and grav pites. acul 
occastotally white caks, one all to 
he-found in the drier parts of the 
dunes: and in the Jower lanes 
sour gum. red maple, swanip 
white oak, pawpaw. cherry ,,.atie 
the larger sumacs prow loxsar- 
antly in the peitw sol, 


A SEW GREEN Iiik EVERY SEAS 


Each seasor: in the dunes has 
its own inditviriaal attraction. In 
springtime the dark greets at 
pines and jumpers minke a fit. 
ting background for the delicate 
shides of the opening foltage of 
the decidinms trees, with their 
anft greens, pinks, anil reds. 
(ireat splashes of w bite hlossents 
of shad bush, cherry, pli, and 
vilurmrame} the mecha blossom 
of flowering dogword.and button 
bush; masses of red? maple pendants and 
the delieate coloring of the oaks make a 
SEP appeal ti the esthetic sense of the 
lover of Naterre, 

Ower all the talker growth are scattered 
draperies of vines, aoftening the ond 
ontlnes and swdding their blossoms to the 
marvelous display. 

The herbaceous plant life even more 
varied and wonderful. Great masses of 
liril's- fort and other + rile t, lupines, pitak im 
of different colors, trilliims, waxv bells 
of wintergreen and blieherry, hepaticas. 
trailing uriytius—net just afew Aowers, 


| a es | 7 Via i 
but-acres of them antl mes. a 
Her make a natural puiracis 


ut id lj Conrw tie artitrcia lh cup I 
cater (see pPege a4! ae 

The marshez have their owt 
ricivichoa lth, 


reects, im 


iit serloes, Cell tals 


borders Gt the lareer 
Val, cintamon, and in- 
terrupted, The Vtretnta chain 
fern m one of the drier muarslu 
wes less Vertis 


potsarat Hie, colorn? with its ter 
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mit the 


tie fronida great stretches of the 
ricareli i benutifal pio wit 
blending of Drowns incl greens on 
the marshes sottens the andes 
io 6An exquisite syiniphony cH 
entor in pleasing comtrast to the 
" : 1 . Foal if 
rife Vivi i earl i Late liter bee r 


lam! ad joinme. 
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antumn, however, that 


the dune coloration is at its best 
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wit tho rerican currovncding the erl of 
Loke Michigan i verv abundant, and 
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tometics of 


+ hoa al 
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duritie omipermtiions new here tm 
Stites are there mum heath 
land and shore birds to be seen thon-here. 

Conditions of food, shelter, and chi- 
for these 
lirds. are 


strll sasit the dines 
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The taifed grouse, polden cagic, horned 
fl, and the great blye heron stall visit 
the dunes, and tm winte: eveniig 
croséshills, and pane finches are 
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asa mostnecessary object-lesson of their 
mitiiral-scienee courses. 


HISTORIC ASSOCLATIONS IN THE DUNE 
COUNTRY 

Historically, also, the dunes have their 
plawe in the earlier listary of the West. 
The old Indian trails can still be pointed 
ont, and tt was through the dunes that 
the pronecer French found their way fram 
Detroit to the site of Chicago, at the 
mouth of the 'C Iieage Raver, 

Nature organizations of Chicago and 
Indiana have done much to bring the 
dunes to the attention of thousands af 
people whe never before knew them ex- 
cept -sitperfictally from. the railroad or 
trolley line, and each year they are be- 
coming better kndwn and ip preciated, 

As a-result of this education the resi- 
(ents of the adiacent country are berin- 
ning to realize that ther have a troly re- 
markable forestaren within a few hours’ 
ride: that miles of eautiful beaches are 
free to the tired city dweller, and that 


Plneregeral bie Tew & Reapettfels 


[SDLAS A SAN DEIN SS 


here they can go out in the pure air and 
sec the sun rite and set over the lake, 
Withowt a sign ot skyscraper or factory 
vile anywhere. 

The consideration of the dunes as a 
national! park hos received the serious 
attention of Congress to the extent that 
in 191 a public heartng was held in Chi- 
cago to gather data in cormeetion with 
the proposed project, At this hearing 
htnidreds of men and women of promi- 
nence gave evulence as. to tts advantages 

In the spring of 1917 & pageant was 
piven in a great faititral amphitheater in 
the dunes, which vividly portrayed the 
early history of the duties, lhustrating 
with striking exsetness the stirring events 
which. male if Amencan., 


SHALL THEY the PMESRHVED? 


‘The interest of the pithtic in the dures 
has been materially advanced br the pute 
lic hearing and the great pageant, and 1 


new epoch has been reached in the cart 
pon for their preservation. If this re- 


40 





WHEN ARCHITECT WINTER DUITTG AMONG (‘YOU MIGHT THE WITH PEARY, BOT IT 1S 
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[IX THE “HIGH ALFS GF THE [Nes AN ICE DRIDGE ALONG THE DUNES 


The anow king converts the southern shores of Lake Michigan min the semblance of Green 
Innd cy Thinititaane Tic bitge rates bul bet (i. Doyaile a. 
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HELIUM, THE NEW DALLOON GAS 


rion is allowed to pass into the hands of 
commercial industries, the people of the 
Stite of Indiana and of the entire eoun- 
try will lose for all time their free access 
ta Lake Michigan. 

The importarice of pranipt action can- 
not he urged too strongly, as the domand 
for large tracts of land with railway and 
water fieilities would soon result in the 


HELIUM, THE NEW BALLOON GAS 


By G. SHERBURNE Rocenrs, 
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destructish of the nattiral advantages of 
this remnant of scenic beauty and faset- 
nating forest and plant life. 

linder commercial occupancy the 

wth of centuries could be destroyed 
inashore time It world be a catastrn- 
phe if this bppartenity for preserving an 
incomparable breathing spot on Lake 
Michigan shisull bs he neglected, 


Pr. D. 


Ch te Ueqtee States (Meiexiicai Arr 


y ELIUM, the new incombustible 
gas which promises to revolition- 
vee the science of ballooning, ap- 

wars to be the latest aciinion to the hong 
list of natural products with which. the 
United States is bountequsiy endowed. 
In fact, the only workable supplics of 
the 
anew sen in the world are found in the 
Uirited! States, and this country thus has 

a powertu) advantage in the competition 
tug supremacy in the air which the next 
decade is hour! to witness. 

The history of helium, which detives 
its name from the fact that it was first 
diseovered in the sun—almost 30 years 
before it was idewtified of! earth—and 
which was later found to be relaterl to 
that most prectows and wonderful of all 
Clements, radium, te in self of interest: 
but the discovery of the supposedly rare 
helitim in ordinary tatoral gas by one 
seicuiist the conception of anather that 
helnim: would be ideal for mfiating bal- 
loons, ani) the labors of still others tn de- 
vising methods for extracting it from 
natural gas and in Ineating supplies ade 


quate for this country and its allies, form 
an interesting chapter in the account of 


America’s contribution to the war, 

The qualities of helium that make it-so 
valuable for aes in balloons are fts light- 
ness ond its incornlustibilitv, Helium is 
the Heltest of the socalled inert gases, 
which do not combine with oxygen or 


eas thrat have vet been discovered 


any other substance and therefore can- 
net explode or burn, 

Hydrogen, the gas commonly weed in 
Filling balloons, is, on the other tiand, 
highly inflammable, Many a great hal: 
loot, oF tigid airship, costing theusanrds 
or hundreds of thousands of dollars to 
construct, hus been destroyed by fire in 
a few minutes—some by lightning, SOT 
by sparks from the MOTO, and others by 
any one of the numerous accidents thit 
may hoppen even when the cnilt is in 
iis hangar. 


WEARNESS OF HYDROGEN-FILLED 
PALTOONS 


In-military balloons or airships the fire 
hazard is, of course, preatly increased. a 
single well placed incendiary bullet be- 
ing sufficient to transform the whole 
costly structure into 2 mass of flames; 
and in this event the fate of the crew 48 
wactically sealed. This weakness, in- 
Eecesit in. al) hydrogen-filled lelloons; was 
notoanly a potent facter m the practical 
failure of the (eerman Zeppelm program, 
but has always been a drawback to the 
development of lighter-than-air craft. 

With the fire hazard completely elimt- 
nated by the use of helium, however, the 
risks of ballooning are greatly decreased 
and many new possibilities open up. The 
power plant of the airship may be placed 
as close as desired to the great pas hag 
without fear of sparks, and by thus mok- 
ing the design more compact, and so re- 
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ducing the wind resistance, the speed and 
cruising rains of the craft may le ma- 
terially inereased, 


MACHINEWUNS CAN HE AMHUNTED ON TOP 
GY TWELIUM AtesHire 


In military airships machine-guns may 
be motmnted directly on the envelope in- 
stead of bethg tucked away in the gon 
dolas, as far as possible from the dan- 
verous gas; and, on the gther hand, all 
danger of attack with incendiary bullets 
disappears. This is tiot sinply theory; 
tests have been conducted an. model hal- 
Joons filled with heliam, aod all efforts 
to explode them or bring them down with 
incendiary tillers failed. 

There is always a chance in a vhonsanil 
tht an anti-aircrait ehell nmght explode 
directly within the envelope, anid it miglit 
also be possible to bong down a helmm- 
filled balloon by driving an jurplane 
through it bodily, but otherwise it would 
scem to be invulnerable. 

Assistant Secretary Roosevelt, of the 
Navy, has surmmed up these advantages 
in his statement that “with the fire risk 
eliminated, the rigul airship, or Zeppelin, 
will be one of the most powerful weapons 
krewn” 

The only apparent disadvantage of 
helm is the fact that it i about twice 
ns heavy as hydrogen, too cubi feet. of 
helinm weighing 17-8 ounces and the 
same volume of hytiragen only o ounces, 
Both gases, however, are 50 exceedingly 
Iivht in comparison wrth mir (whic 
weighs & pounds per 1o0 cubte feet) that 
this 13 Of littl: practical importance, the 
bnoyaney, or lifting power, Of heli, be- 
ing-93 per cent that of hydrogen. Mare- 
over, this greater weight has its compun- 
sations, for hydrogen is so light that it 
passes through the wills of the gas bag 
atid escapes at'a farmore rapid rte than 
‘helium. 

THE SUN GAVE U5 THE CLI To HELIUM 

Helium i one of natare’s own: prod- 
tiets, being a trite clidmical element—a 
body that cannot be broken up or decom- 
pased into other simpler-sulistances—and 
i not tobe confused with muterials like 
niustard gas, which are manufactured 
compounds, Heli, moreover, 15 one at 
the most interesting of all the clerents: 


THE NATIONAL GEOGRAPHIC MAGAZINE 


Price to about 1860 the chemist could 
deal only with aubstunces that he could 
actually old in his hands and weigh or 
the chemical balance ; brat the invention 
of the spectroscope opened up a new 
field, for it permitted him to study at a 
distance the gases or vapors piven aff by 
all substances when heated, 

The spectroscope depends on the fa- 
milar principle of the prism, which 
lreaks op suntiehe into the colors of the 
rainbow. wr specttim; but it i arranged 
toy take advantage of the fact that the 
light given out by a white-hot mass of 
iron, for example, produces certain ctmr- 
ucteristic lines rather than the continu- 
ous band of rainbow colors. Each ele- 
meot has its characteristic spectrum hy 
which it may be identified, whether. at 
happens to be on the laboratory table or 
in sore distant star, | | 

In (868 an eclipse of tne sin was visihle 
i Dndta, ad forthe first time the spectro- 
scype was sed! to examine the colored 
atmasphere which envelope the stun 

Many of our familiar earthly elements, 
Hike sodium, mon, hydrogen, ete, were 
identified, but the Hritish astrongmer, 
Lockyer, observed a bnoeht yellow line in 
the spectrin winch did pot correspond 
with that of any known substance. He 
concluded, therefore, that he had discov- 
ered anew element, and namedut helium, 
after the Greek word for the sun, gi, 


HOW HELIUM WAS FOUND ON FAWTH 


fk wascnot until 1895, or twenty-seven 
years later, that hehum was actually 
found on the earth, and the circum- 
stances attending its discovery are inter- 
esting. . 

[mn 888. Dr. Aillebrand, of the 17. 5. 
Geological Survey, found that the heavy. 
black mineral uraninite, when treated 
with cid, gave off an inactive gas, atid 
having proved that this gas was mm part 
nitrogen, he concluded, as no other sich 
pases were then known, it was all 
nitrogen, Four years later, however, 
Lord Rayleigh and Sir William Ramsay 
discovered a new element in the atmos- 
phere—a heavy, inert gas which they 
named arp. | 

In r8og Raney heard of Hillebrand’s 
work. on the inert pas giver off by uran- 
inite and at once suspected that this pus 
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torch pratnptly went out. Several more- 


attempts were made, but the gas abe 
lutely refused to burn. Gloom descended 
on the assemblage, and visions of cheap 
fuel and manufacturing wealth went 
glimmering, 

A: sample of this gas was sent to the 
University of Kansas for analysis and 
the seeret of its fireproof qualities was 
at once revealed, for it was found to con- 
tain only about 14 per cent of the com 
bustible hydrocarbons which ordinarily 
make wp natural gas, and to consist for 
the most part of mitragen. 


MILLIONS, OF FEET OF HELIUM CAS 
WASTED 
As nothing like this had been discov- 
ered before, Prof. H. FP. Cady, of ‘the 
Chiversity of Koneas, exantined this 
inert portion of the gas further and 
fintly discovered helium in tt. He at 


once collected samples of gas from 


nmomber of other localities in Kansas and 
elsewhere and found a little helivm im all 
bit one: but the Dexter sample, which 
contained 1.84 per cent, was the richest 
of all. 

T may add that all ourrecent work has 
confirmed this relation; pases high in 
nitrogen, and therefore poor in heating 
wilie, are likely to carry consiberabte 
helium: and, on the other hand, no high- 
grmde hydrocarbon gas has been found 
to carry cnongh helium. to be of value. 


The announcement of Professor Cady". 


discovery created some interest in scten- 
tifie circles, hut as. no one knew of arty 
prictical use for helinm it had no com- 
mercial value. 

After the Dexter episodle similir gas 
was fornd at many pointe in sonthern 
Kansas. but heeause of its poor burning 
qualities it was tentemptuctisly called the 
“wind gas.” Tt was generally ¢ncoun- 
tered at shallow depths by wells aiming 
for the deeper-lying oil sands, anid, teeing 
weaaily tnder enough pressure to miter. 
fere with the drilling, was regarded as a 
great nuisance. . 

Tt was customary to allow thisowind 
gas to blow wild into the arr wntil eX 
housted: and hew many miflion cubte 
feet of valuable helium have been wasted 
in this way no one can ever estrtate. 

No ene seems to kiaw just who con- 


been regar 


i) 


eemed the idea of using helimm: in Ixd- 
lnons, though apparent: it originated in 
England, Like all great ideas, it Is benu- 
tifully simple; yet, so long had) helinm 
“<i 4tmply as a chemical curi- 
osity, that apparently the stiriulus of war 
Was necessary for the correlation of two 
well-known facts: first, thatheliim would 
be ideal for balloons: and, second. that 
plentiful supphes were avatiahle, 

Atany rate, within a few months after 
the war began a search for heliam i the 
gases of English coal mines was started, 
bert it met with no siecess, It was later 
extended to Canada, but the quantities of 
hehum found in the natural gas there 
were too «mall to be of value. . 

Italy, when she entered the war, alsa. 
tok a hid io the search, and tnenetess- 
fal attempts were thade te extract helitirn 
from the volcanic guses that issue from 
the firnaroles around Naples, 


ORGANTZING TIME CAMPAIGN For Hehiat 
PRCT ION 

When the United States joined the 
Athes, the military vale of helium was 
at once browght to the attention of the 
Annan Navy authorities, and a yigor- 
ons campaign was betun for the produc- 
tion of helium mo quantities soffictent not 
only for this country, but for England 
and France as well. | 

The two main problems. were obvious; 
first, to develop methods of extracting 
helium from the moteral pas: and, sec- 
ond, to determine the geologic occurrence 
cf the gus, and go to locate adequate 
supplies. | we ee 

The task of rleveloping methorls of ex- 
tracting the gas was paccoplished by the 
Bureau of Mines, acting in enoperation 
with the Anny and Navy, Lite in toi 
two Sill experimental plants usthy dit- 
ferent methedts were erected in Fort 
Worth, "Tesas, to treat the pas of the 
Petrolia fields and some months later a 
third plant, using still a different method, 
was erected in the field itself. 

As the appiratus used in all these pro- 
cesses peores rather delicate adjustment 
and manipulation, seme time was nat 
rally consumed in determmmg the mast 
eficient working conclitions; it just 
prior to the armistice the first shipment 
of 1sqj000 cubic fect of helium, com- 
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pressed anel stored in. ateel tanks, 
ie been started to Europe, This 
was Gough to fill four af the ordi- 
rury kite ballouns, though the large 
dingiles require one to two ollion 
ormoty cob feet of gas. 
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Although quantity prodnerion of 
helium was iuchieved just tou lite to 
be of valwe in the actual hestilitres, 
it wasn heelf a great aceomplish- 
nent, for the worll!s total Olio 
of helium up to ig15 was probably 
less thin tod cubic feet, the market 
valne of which was about S1.700-4 
ciliic feet. Oor hela, on the 
Other hoatul, can be produced by the 
first twin tnethods at tess than 10 
cents a cubic Toot, and th the third 
nrdcess fulfills the expectation wrt 
hte of Mines experts, this, fig- 
re will be still turther rechuced.. 

All of oor helium so far. low- 
ever, has been the product at the 
first two experimental plants; the 
third plicit has not vet teen pat ona 
practical working basis, thowgh the 
fact that it holds promise cit preeluc- 
ing helo much more cheaply than 
the other two justifies farther ex- 
perimentation wath i. 

The detuils of the process oT ex- 
tracting helium are highly technical, 
but the general scheme is costly 


At the present orice of hydrogen, the 
in the teil beh 
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core liquids ‘Whe liquid, atter being-sepi- 
rated from the helm gaa, is allowed te 
warn up until it returns to its normal 
gaseous comlition, when itis put lack mite 
the mins and teed as ordinary natural 
wis. 

This process does not in the least in- 
pene quality of the natural gas for 
heating purposes—in fact, improves tt, 
for the heli, the emily substance re- 
rieverdl, i ineombustible 


THE SHARCH FOR: FELICM-ERAHING GASES 


While the experimental work on oex- 
tracting helium was under way, members 
tot thie Geological Survey, of whim T was 
onc, Were enraged ina search) for further 
supplies of the helium-bearing gas, for 
it was very evident that the Petrab, 
Texas, field, it which operntions were 
started, would supply only a friction af 
the quantity desiced by the United States 
alone. Furthermore, a ges freld 1s an 
ephemeral thing, some fields lasting ten 
years and others only a year or so{ so 
thint if wes necessary not only to keep the 
supply ahead of the denmanrd. but to esti- 
inate 74 clasely as possible how long each 
field would last, and in this way avoid the 
mistake of installing expensive machinery 
ino practically exhatmsted field, 

This work was: begun in June, 1978, 
anil in September the Geological Survey 
was able to advise the military wuthor- 
ties that sufficient antpplics of the gas had 
heen located to Turnish over five million 
cubic feet of heliam per week, or enough 
ro meet the demands of the United States 
and of Great Britain aid France as-well, 

The search for heliam was simplified 
bw the fact that all the helium-rich gases 
are apparently poor in henting value, and 
information as to the heating. quality o 
a gas is usuolly not difficult to obtain. 

The richest pas is the “wind gas” of 
aquthern Kansns and northern ONdahoma, 
which for soumany years had consistently 
heen allowed to go to waste, A-sample of 
this gas which T collected in the Angusta 
field, Kans, contained aver 2 per cent of 
helium and is the richest vartety known. 


WHERE AND HOW THE GASCCIHS 


We soot found, moreover, that in the 


Kansas, (Oklahoma, and Texas fields the 
helium gus occurs only in a certain group 
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of geologic fornmtions, arid that in the 
stratn above and below this group. the 
liclinm content is very, low. Another 
characteristic of the rich gas is it eom- 
Tron decurrence at shallow ilepths—the 
lest gas usually occurs above foo or too 
feet, arial gak in sands ihe peer thinw 1696 
feet 1s very poor im helniu. | 
— These three principles, ance established, 
narrowed down the promising ateas con- 
siderably and permitted intensive stuilies 
of the nehest supplies: In some of the 
beat felis practically every gus well was 
pa eae the samples letng taleen in small 
steel tubes, especialiy designed for the 
purpose, and sent mimediately to the Bu- 
rena of Mines laboratory jor analysis. 
Possihle sources outside af the Kansius 
Okiahoma-Texas jiren were not neglected, 
however; many samples were collected in 
Ohie, Wyoming, Lourstana, Montana, 
California, and elsewhere. but only m 
Ohie were valualle supplies discovered. 


OVE LARGEST WELIV Al FreLD 
The largest of the helitun gas fields is 


Petrotia, whieh is located on the flat prat- 


ries of northern Texas, about too miles 
north of Fort Werth, The gas here is 


found in sands from 1400 to T,o00 inet 


deen and carnes practically 1 per cent 
of helium, which t regarded as a good 
working proposition. | 

[tas the Petrolia pase that is mow bring 
treated by the smalhexperimental plants, 
and the Government has taken a ten- 
year lease on the heliom ourpit of the 


field and is now erecting plants capable 


of turning ont at least 50,000 cubic: Teet 
o dav, | 

At present there are about fifty gas 
wells i Petrolia, some of which» orgi- 
nally produced as much as 30 or 40 ml 
lion cubic feet of raw pas aiding. When 
the field was first opened, about toto, 
the gas issied tinder a pressure of Too 
pounds ner square inet, hur the field has 
now seen ita best days and, the pressure 
has declined w less than too pounds. 

Had the demand for helium come three 
veats eater, Petrolia alone cord prob 
ahty have firnished enough to satisty the 
military peogram of the United Stntes, 
bit the production of the fel! hac now 
fallen to a point where the helium con- 
tent totats less than a million cubic feet 


WU ee Sfanth je abtesaty [ope # “IY paddy iC HL) Sana Of Juarez 
Maar BARI PyHOM “ee Hat a] jit Spat ah Ly penises ut Sp aAtS Bagh PTT Pk Apri) “Apeai ot) tema. yale us yo Ie veel 
iit peniniao UTS, A} 20] =H tj ty, ge erg to Ll te Peay ce] aoa ail hey Ere] Teta WV ‘eg ai | jee WM Pe Fi Fl WME pO oe At) aun 


TAI ARS SL ab ok SY CALNE Ae RTOS “Lad SONNE WY ab SNA GP NY ALUSHIV "LVLeWas Y 


vere 





fi 
iF} 





LOCKAWAY NEACH, LONG 
a week. When the first gas well was 
drilled. at Fetrofia, I estimate that. the 
held contained slichtly over a toflion 
euinc feet of helium, which 14 a pretty 
respectable accumulation foro “rare ele- 
mictit.”* 

About roo miles south of Petrolia les 
the great.oil and gas region in which the 
Faris Ranger field is located. The gas 
in this. cHstriet occurs im formations 
slightly older than the heltun-rich strata 
farther north. and for this reason we bad 
little hope that it. would prove helimn- 
bearing: but, needless to say, this mfer- 
ence was cheeked—and fully conirmed— 
hy actonl tests, T believe, however, if pas 
Is deovered, as it probably will be, in 
the area aouthwest of Petrolia that it 
will prove to he of value for its helium 


Content. 








THE TTRLTICM-HEARING AREA OF EANSAS 


The helium-hearing area of Kansas is 
far larger than any yet discovered in 
Texas and contains a number of fields 
Which in-the aggregate yields much more 
gas than Metrolia. Sore of the Kansas 


ISLAAO, Tu 





Cifecin! plintagraph. EP. S: Maal Abe Seervine 


SAYY NTRIGHILE C-T BEATY TO START tis A [5 MILE FRM Pino Ma 


REV WhT. PLORIDA 

| moreaver, contains twice as muuch 
helium as the Petrolia gas, though on 
the average the Kansas variety is only 
shglitly cleher. 

The Eldorado field—the richest oil 
feld ever developed in Kansas, and one 
of the most prolife fields of high-grade 
ail im the world—vields pas which aver- 
aes about 144 per cent of helium. This 
gas is four at a depth of Goo to 1,200 
feet; or considerably above the rich tl 
asricls. 

1 few miles to the south is the Augusta 
field, which vielrts two elestiiet yA ronies 
of 224-—a “weird rns, practically ineom- 
bustible, which occurs at 500 feet and 
carnes about 3 per cent of heli, anc 
4 deeper gas which carties about half a 
per cent. 

The gus resouretes of both these fields 
have fallen off considerably m the Ins 
few yours, though the total helm. con- 
tent of thetr combined product m soll 
hearly a million cubic feet per week 

The Gld Dexter field, in which the 
helium-benring gas was first discovered, 
ic now exhausted, though the early difh- 
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culties in the wav of burning the gas 


were overcome, and for yeare it was pto- 
duced in large volumes and used a5 fuel, 


HELIUM GAS TILE BANE OF HOVWSEWIVES 


To light a gas stove in Dexter, how- 
ever, was always a difficult feat, and it 
became a matter of pride an the part. of 
every. good housewife to develop the dex- 
terity, necessary to this operation, ‘The 
stove was first ifled with crumpled news- 
paper, which was set ofire; then the gas 
was: tirned on, fts fow being -skilltully 
manipulated, until by the time the paper 
liad burned out the pas had become hot 
ence ly to take fire. | 

About 7000 cule fect of this gas was 
necessary to produce the heat af 1,000 
cutie fect of the ordinary variety, ltow- 
ever, aml we who thitk of gas ata dollar 
a thonsand will pray that no such variety 
is disegvered im our own neighborhoods, 

Although the old Dexter field is ¢x- 
hausted, there 1s favorable territory im 


the vicinity in which further supplies may 


be discovered, and about 20 mules: enst- 
ward lies the Sedan field, which produces 
eae cittyng over 1 per cent of helium. 
At present the neta) production of this 
field is small, but this is chiefly because 
there i Tittle market for the gas on ne 
count of its poor heating qualities, With 
proper development, this area may he- 
come the mast prolife of all. 

The Geological Survey 15 preparing to 
este a detailed report on the lielium- 
bearing gas felds-anid a farther descrip- 
tion of them here would be tedious, 

The only promising source of supply 
outside of the mid-continent area ts |o- 
cated in Vinton County, Ohio, about 8o 
miles south of -Colnmbus. This gas oc- 
ciirs it} strata considerably older than 
these In the Kansas and ‘Texas areas and 
cuntiins only a third of a per cent of 
hetinm ; but, on the other hand, there 1s 
an enarmous quantity available and it ts 
tinder high pressure, Whether it could 
be worked at a profit by the present 
methods is doubtful; but if the new ex- 
triction pirewess materializes, it should 
make this great supply ovatlable as a 
commercial source of helium. __ 

The pases of Louisiana, Wyoming, 
Montana, and California occur in strata 
that are much yvourger than those of the 
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mid-continent area, and | think there ts 


Tittle: prospect of locating a helium supply 


in thie States, 

The fields already described, however, 
are capable of producing, 1f necessary, a 
quarter of a billion cule feet of belinm 
a year for the next three years, and there 
if an excellent chance that further sup- 
pligs will be discovered im northern 
Texas, northern Oklahoma, amd soathern 
Kansas. 


SO OTHER COUNTRIES TAVE DISCOVERED 
MICH HELM RESMTRCES 


So far as we know, no other countries 
have any commercial supplies of helium, 
though it would, of course, be foolish to 
state that none will ever be discovered. 


Great. Britain, however, was thoroughly 


searched tor helium guses during the war 
without success, ; 

In France there are sonie mineral 
epoings which omit gas rich tm helm, 
but the total volume per venr 13 iteienitt- 
cant. Far larger volumes of helinim ore 
contuined: tn the “fire-damp” of French 
and Belgium coal mines, but the propor- 
tions are So serall thar there is Hethe lope 
of extracting the hellum commercially. 

The return of Alsace puts France in 
possession of dn ol field in which some 
gas is produced, but the normal vartety 
containg only a trace of helinm. A deen 
test-hole near Pechelbronn, however, 
found in the alder formatians a littl gus 
which carries O.4 per cent. | 

Tn Ttaly some gas is prodiueed on the 


northern flank of the Apennines, but tw 


analyses of this pos showed only very 
minute quantities of helium. 

Germany produces a litt gas near 
Hamburg; but the helium content is only 
aor per cent, and the Austrian. gas pro- 
duced near Wels contains even less. 

The only gas field in Europe which 
compares in aise with our Americun fields 
is located in Transylvania, and several 
analyses of this gas show less than o.oo2 
per cent helium, The Roumanian and 


Galician oil fiells on the Carpathian 


front yield very little gas, and the Baku 
fields of Russi are also primarily oll 
producers, 

Some gas has been found in Russia, 
near Samara, which carries considerable 
nitrogen, and may pessibly be heliuni- 
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bearing, but there is not much likelihood - 
of its becoming a commercial source. 


TOW DOES HELIUM GAS HAPPEN? 


It tsa pity that the story of helium can- 
not be closed with a theory explaining its 
origin and occurrence, but no satisfactory 
theary has yet been suggested, Geolo- 
pists believe that natural gas itself is a 
prodget of the deeay of the vegetable and 
animal remmams buried in the rocks; but, 
as heliam is found also tn mineral sponge 
and volcanic gases, this seems to have-no 
special significance, 

Some believe that the helium has arisen 
from great depths in the earth ati) has 
simply mingled with whatever guses tt 
happened te tieet, but the largest volumes 
of helium are found in regions remote 
from any known hssures through which 

ies gas could ascend, and, furthermore, 

it is difficult to understand why the helium 
should tise almost to the surface and 
there remmin, . 

There is, of course, an enormous vol- 
ume, in the aggregate, of helium in the at- 
mosphere (where it ts about as valuable 
us the gold in sea-water), but there is no 
good reason to suppose that the helium 
in natural gus has been absorbed trom 
that source. 


THE BADIM THEORY 


There is a third possibility, more at- 
tractive ancl fascinating, perhaps, than 
the other two, namely, that helium is 
denwed. from radi. 

Every one now knows the wonderful 
qu slities of radium—its property of gir 
ing off heat enough to burn the flesh if 
a tiny grain of radium is phaced on it; 
its facu ty of being luminows in the darks, 
and soon. Radium is ordinarily con- 
sidered one of the chemical elements, tit 
its discovery upset all the old notions 
about the permanency and indivisibility 
of the elements: for the extraordinary 
properties of radium are due to the fact 
that it is continually breaking down, at 
a slow, but constant, rte, into other -sul- 
shines, 

One of these substances 1-4 gas called 
radia emanation, and this in turn breaks 
down inte another body, called Rachiom 
A, and so on through a whole chain of 
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similar substances until it fmally becomes 
the unromantic element which we call 
lee, 

‘This is only half the story, however, 
for when radium breaks down into the 
emanation, the other substance former 1s 
helium, and as each one of the other 
midic-clements disintegrates it also yren- 
erates helium. Jt is curious to reflect thot 
these changes are constantly proceeding, 
even in the minute «quantities of mdium 
m the luminous dials of our watches, and 
that under our watch crystals infinitesi- 
mil volumes of helium are being gen- 
erated hourly. 


RADIUM WIDELY DMSstMINATED 

As the world's total output of refined 
and purified radium amounts to only four 
or five ounces, valued at over three mil- 
lion dollars an ounce, it may well be asked 
how so rate and precious a substance cat 
be called upon. to explain the vast ac- 
cumulations of helium in ontural gus. 

As amatter of fact, however, although 
deposits: of radium ore rich enough to 
mine are few, the element itself is widely 
disseminated through ordinary rocks. 
The quantities are sc exceedingly minute 
that were it net for the great activity of 
tadium, it could never be detectedl: but 
by the use of an instrument known 2 the 
electroscopie, incomparably more delicate 
than the finest assavers’ balance, the pres- 
ence of only o few trillionths of 1 per 
cent of radium in a rock may ensily be 
determined. 

The amount of radiom ina pound of 
rock or in a ton 1 wtterly insignificant, 
but the total quantity in a cubic mile is 
encuigh to generate, according to a cal- 
culation of mne, about half a cubie foot 
of heliuma year. This, too, sounds small; 
but multiply the cubic mile by a few thon 
sand and the year hy a few million and 
the total volume of helium begins to as- 
sume formidable proportions. 

There is really litth: doubt but what 
there is enough radium scattered through 
the earth's crust to account for all the 
helinm we know of, though whether the 
helium actually did originate in this way 
is a matter concerning which scientists 
disagree. 
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Kept accurate time during 
Four years in the trenches 


“) went te Engiand at the bezinning of tle 
War, enlisted in the British Army atl served in 
Fren¢e for four wears with the First. Bn, Boval 
Warwickshire Regiment. 

“| carried a Hamilton Watch contimucysly 
for the whale four tears in rain, mud, dee, snore 
In Surumer the weather was prea tit 4 haat ancl 
mitters— well, | gueis you just Know whi tiey 
Were hike with ra ahelter except when we Were 
lucky wnough to capiere some of Jerry's 
rrenclice with dugout. Many times the teint- 
fetature wire below tern, wrt nt didn't alter the 
ioturate tninckerpie of mr wateh.”—Extract 
fear leteer reerived bw the Hamilton Wateh 
Lamnprany, 


Jt 
. 


“The Railroad Timekeeper of America’ 


7 HE finer accuracy and greater precision of the Hamuleecn Watch 

- is a source of pride to: the American Watch-making Pro,ecssion— 
for this oa purely American Watch, made by Americun Artrsans, 
by American Watch-makitig methods. 

Phe Haornilion Wateh tomes the grester majority of the fast Gomes In 
America op well oa the American-built roilroods of France. 

Whether you want o fine, thin, t2-size watch or a Railroad Model—vou will 
fr among the tventr-tan Hatilton models exacehy the watch vou want to own, 
Not ante on beauty ef Aniah, aod choracter of design—but in the accuracy and 
precien that make the Hamilton the moat sought-glter wich in the world today 


Full assartments at your jeweler's, runging from $q4 to $170, 


Hamilton Movernents alone, S28 ($29:50 in Canada), and up, 


Teed étofap for "The Tiereleeper,” obich teffe the crercp af bbe 


Aitheniee endo eater fer tdi madele tik Pr 


HAMILTON WATCH COMPANY, Derr. 35, Lancasrer, 
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THOMPSON CUSTOM-BUILT BODIES 
will spove dvelptd to thowe coentemplatine the purchase af 
tiwically cesteoed Coach Work. Tt will be sen on request. 


DY Thompson methods, such freedom permitted in the selection of Hittites, 
amangement, color, and distinguishing lines, that the body become: & per- 

sonal expression of the owner's individuality. 

The specialized experience of our designers and skilled artisans insures the me- 

chanical perfectian of every Thompson Custom Rody. 


E. J. THOMPSON CO. MOTOR CAR BODIES 


Forbes Fleld, Pittsburgh, Po. 765 Broadway, New York 
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The Linweod . ‘Six-39" Pl 
5-passenger— $1555 


"Ea, A, Piet rod” 
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In every section of the nation you will find that Paige 
cars are regarded with respect and confidence, They 
b possess that rare faculty of “making frends’: and thas, 
after all, is the final test of any manufactured product 


But Paige popularity, please remember, i is not mere price 
popularity, We have never produced acheap car—and 
\ never ahall, We believe that Heedom from repair bills 
7 and excessive depreciation is inhnitely more desirable 
than a mere“catch.penny” liat price, So we use only the 
bestol matenals'and worlenanship—repardless of tot 
hi We willingly pay the price of trae economy. 


In bref, we build encuring satisfaction inte every motor 
car that leaves this plant. Wetake the necessary hime 
and pains to see that each individual car is worthy of 
ourselves ‘and our owners—or it cannot bear the Paige 
name-plate. We build in the one way that we know 
b/ how to build—for Quality, first, last and all the time. 


Such a policy may not be spectacular—but it is sound. 
[t produces motor cara that will outlive any @unrantes 
that we might white for them. lt protects and fosters 
that great volume of good will which its the moat 
valuable asset of this company 





PAIGE.DETROIT MOTOR CAR OO, DETROIT. MICHIGAN 
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An Invitation to Canada 


Lider the stress of War, tie Allies have 
learned many things, chief wf whieh) ts 
that they have o comny purpoac, coin 
non idesis and on common humanity. 
Wor has. made them better saequainted. 


In the days of Peace this better: ac 
quaintanece should cartinue, particular y 
between auch near and good neighbors 
nk Canada and the United States. [t is 
for this reason that Canacians wish to 
cmpliasize that if any Americans deride 
to visit Canada this summer, they wil 
be more welcome even than tn thie past. 





They will find « country of unique 
crandenr and beauty if ther aome, fir 
instanes, to the Canadian Rockies. They 
will travel in Canadas over a railway, the 
service af which has mt teen Impaired 
lie War, to hotels of which the Canadian 


Pacific is justly proud. “Trey will, more- 
over, find a» standard of comfort whieli 
the expericnerd traveller appreciates. 


Rat, most of all, Canedians desire 
Americans to bonew thivt they wisly te 
wet tll better acquainted. “Ther Uke to 
vit your counter and would Uke wou ti 
come ad sce theirs 


In. spite of the ‘War the Connddian 
Pacifie Railwar hos maintained its or- 
ganization of cites aid agetecies i thie 
United States and these are ot your 
servicer for inforniaten and particulars, 


pill be: A 


Trealient 
CANADIAN PACIFIC RAILWAT 
Unk trast. Fuser, le 





CANADIAN PACIFIC RAILWAY 


Passenger Offices and Agencies ia the United States; 
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Ate the Last Puffed Grain” 


“The Boy 
That Night 





At a house whero I visited the howtess gald to the writer, “We love Poffed Grain in our 
boter, it somehow we don't wae a birpe omeunt.” 

“Let ae gee why,” | sagg@esterk . 

seat morning abe served Puffed Rice for breakfast, anil the Lest rain Was ansarriesd. 
At noon she served Puffed Wheat in milk, and het o kernel left the table 

In the afternoon the daughter weed two cups of Puffed Rice in camiv. And the bor that 
night of bedtime ote the last Pulled Grain in the house. i : 


That's All the Trouble 


You will find that children ent afl the Poffed Grains they get, The only limit when you 
serve them tt the bottom of the diate. . 

‘Lheen are airy, toasted bubbles, thin and fuky, jwifeéd to elght theres normal sire, In form 
ond (aver Puffed Grains are exqiilsite, ! 

They are whole-grain foode—Puffed Wheet and Fuffed Wier. And children need whale era line. 

They are eteam exploded, abot from guna. By thid unique process of Prof: Anderjan every 
foc’! cell te belated, Thos digestion is bay and Complete, Nw dither proces ever koown shay 
fite groin fools to digest 

owt you think ft a vost piliteke when such foods ore served pparingly, and lesser foods take 
eele plore } ; 


Puffed Wheat _ Puffed Rice 


And Corn Puffs 


All Bubble Grains—Each 15c Except in For Weat 


The Quaker Qals Ompany 


Sele Makers rane) 
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Vacation Trip 


Plan It Now 
Let These Free ;Guide You 
To the National Parks, to the seashore 
or the lakes; to the mountains, the woods 

or places of historic mterest. 





Make this a summer of Vacation Travel. The transpor- 
tat'on facilities of the Nation are again at your service for 
plenstire tips. 


North, South, East and West, in every section, glonous 
out-of-door playgrounds beckon you. Heed the call. Get 
awey. See unfamiliar places. Know the scenic beauties 
and grandeur of your land. 


Every American owes himself a visit to our National 
Parks—a vast region of peaks, canyons, glaciers, ecyscrs, 
big trees, volcanoes, prehistoric ruins, and other wonders. 


Visit the seashore, the lakes, the mountains, the woods, and 
the many places of historiccharm. Choose the seclusion of 
the camp or the enjoyment of social life at the great resorts. 


Money and time spent in .a well-planned vacation isa. | 
health investment. Its returns are big in renewed energy | 
and the joy of living. 


Summer Excursion Fares 
to National Parks and Principal Resort Regions 
booklets willhelp you decade where 


They ote furnished froe. 
Agk your local ticket 


Proted on thia page is o lint of | 
booklets, covering summer-time | to go. 
ittrachiom. Note the dif- 


ferent tities. Deere which 
Sori Wiener 
Each tbeoklet bs attra:- 


agent to help you plan 
your trip—or apply to the 
rearest Consolidated 
Ticket Office— or mnail the 


tively iustrated and can: 
tains up-to-date, athe 
itative information. These 


coupon below to the neor- 
est Trave! Burenau. 
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Mail thia coupon to the searest: Travel Bureau for Free Booldets of 
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Your Csi ~Your Roads 









and Your Tires 


There are two factors which de- 
termine the best tires for your use. 
Oneis vourcar. The other, the roads 
your car travels. 


With these two points clearly in 
mind, any United States Tire Sales 
and Service Depot Dealer can provide 
you with tires that will give you the 
long, uninterrupted service you want 
and should have. 

Experience has taught us that ne 
one tire will meet all the varving con- 
ditions faced by American motorests. 


That's why we build five distinct 
types of United States ‘lires—Royal 
Cord’. ‘Nobby’, “Ghain’, “Usco’ and 
‘Plan’. A tire forevery need of price 
oruse. In this way, we make it pos- 
sible for every American motorist to 
have good tires that will meet his in- 
dividual requirements to perfection. 


Look up our nearest Sales and Serv- 
ice Depot Dealer. He will tell vou 
which United States Tires are exactly 
suited] to vour needs. Then stand- 
ardize on them, 


Por finer and fight delivery cors.— Koval Cord’, *Nobin', "Chain", "Cseo" 


ond "Pion. 


Advo res for cyeles, airplanes and solld tres for trucks, 


United States Tires 
are Good Tires 
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Spend your Summer in the Pacific 
Northwest! 


Climb its mountains, fish its streams, lakes and bays: golf on its forty 
evergreen courses; motor on its fifteen thousand miles of scenic high- 
ways; visil. its national parks, the most popular in America, forest reserves and 
monuments, | | 
Enjoy its Cool Sunny Climate 
Where the temperature iv rarely over eighty degrees on the hottest days and where 
4 fou can have a sound sleep every might, Spociil summer excursion fares, 
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Here’s the Story— 


“The bridge teat] just svete cloved and the policeman hadl giveri the 
“oo seeetal, AT) the motor cara, metor tricks and wagons, o long 
Hine of thet. stutted ahead, bot right in front of me stood o big car 

—- hesoty—ehich ceemed to me te lave ge nich power ae a dood. 
motive, tuteale dida't move a foot. Atood ibe she oar echored, 
and T judged the ‘clutch was slipping” unt! | realized that all thie tiew 
the rear wheels were “eng on the cobble tomes. the @ witedinull, 
“he sterpried ime to fee oi ermal. ‘power delivery truck with a henwy 
Leal turn emt arid go by the big car and op the grade without any 
trouble. Then 1 foticed that the cars rind Wwete roving. were 
equipped with Weed Chains while te big car fod nothing bil 
cippery, Gare hers 
“Here waa the driver of the toe cor, with all its tremendous power, 
staring él, wasting tine and tearing ont fis hires apinning on 
a rough, wieven roa And when T thought of what those hig wi 
tires cast and how they were bang rained,  jaaghi me a fecran 7 
wil] never fureet. 

"Th the Paiat fiw virlira I hare real mer gna] ower aertn Leh Vy eee 
Chains gave pesitive tractlon and premreted flipping, and «hiding, 
but | never saw it go vividly portrayed, 

Tt every miotorist child eee it in the sane wor, 
mw uliemPe fo deve on slippery streets of ‘PAVements 
Weel Tire Chatna™ 


wef oa gieglr one 
Wathent 
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HiT «bbe | L Lint ofl (irnies 2 8h See Pete wether egore |: a HT biter 
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American Chain Company, Inc. 
BRIDGEPORT Xo/ connecticut 
in Canada: Dominion Chain Company, Limited, Niagara Falls, Ontario 


Largest Chain Manufacturers in the World 


The Conpivtes Chain Frromaap nd era, All; Sizes, N Finishes ; 
Sataty C in’ bo Shin a hg Finishes—From Plumbers 
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PROTECTION 


Tf ie were not for Paint procticully everything made of wood 
would disappear, 

Houses und their furnishings, factories and their products, 
railroads and ther equipment could not last without a hl of 
Paint tO protect them from the destroying forces of rust 
and decay, 

Paint, to serve its ereatest use, must prdtecrt and the ine 
gredient that gives puirit its greatest protective power ia Zinc, 

For years we have met the requirements of the paint 
industry with just the right qualmy of Zine Oxide for ins 
ewes, 

(Our seventy yeark experience, dur unequalled wealth of 
4ine Ore, our exclusive processes and our intensive research 
Work, guarantee to all users of Aine products a quality and a 
service that are both dependable and exceptional. 

THE NEW JERSEY ZINC COMPANY, J60 Front Steerer, New York 
STAULISHED 1s4e 
CHICA; Mineral Put Zine Company, 1113 Marys ByGetmng 
Muanuforteress of Zine Guide, Spetter, Spinpetetien, Lith infome, 
hairs Ac, Aalled! Zine Bera ane Plone, tine 
Duy, Sa Cabesaed Zine Céferite 


The world's standard for Zinc producta 
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Tite fame of such demenera at Chippendale, 
eernite a Sheraioe endures lige the 
fame o ‘The genrus of these old 
Tmuantet= sacar iE a a bg att ne haa ape: grace 
in the: farntiure swtiiel 1 they created that cul- 
hb peonle today insist upon its reproduction 
of adaptation fur ern 
The history of artate furniture desig begat 
several hundred years ago and-perhipe it te tot 
toc spin to aay that it seven iio aie miplit- 
centh cent hia pa ¢ Plicnerapi mat: 
uf acces foe several yours ee narod their 
onographes Wn ive pernxl cabinets run+ 
ning ints thousands of dollars in oat. The 


EVERYONE 


PLRION FURNIT aly 
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Extison Laboratorice reproduced vans hams 
cabinets at prices ranging =} high a: =e 
therusumd dollars 

Te was characteristic of Mr. Edison that he 
said: “If pericel cabinets are desired by people 
who are willing topay several thousand dollars 
for an Edison Phonowraph, why oot put all Bo 
eon Pheinegrans intapericel coseaand let every 
one have the best there 1 in cabinet eng pm 

wits any sword id law atthe Filieon Lab 

rneeforth (with the exception ot 

caro modal desoned for summer cottages) each. 
and every Ne Fdion— erie matter whet its 
price—wil be encased in a perid cab 
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ROTEL COMMODORE 
New Work Cliy 

235 June, (518 
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“The Phonograph with « Soul" 


can now be obtared ih mrtistic 
nd authoritative period cabinets 
from S159 oo SOO, The new line 
of moderately priced peril mndela 
nines fon $155 tos30, NOTE: 
When wou buy the Mew-Ecten 
in Mahogany, yin get gerne 
mahogany arth when yen pu 

it in ok, oe pet-seliest prs 
awed white ocak of the 





mnt Oficial Laboratory Model, 


aise known us “The Three Million 
Dallar Phonagraph,” sells at $25. 
Irs in furnished im Chippendale or 


Jilliam und Mary, at the elec- 
tints ut the purchaser. 


THOMAS A. EDISON, Inc. 
The disowe prises ate Unt States proce 


~The NEW EDISON 


Mins ELST DE WOLFE 


oa Sew York City 
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Vacation in the Pine Scented 
Lakelands of Canada 


In the “Highlands of Ontario,” that 
wonderful region of scenic beauty, 
you can Fish, Swim, Golf, Canoe, 
Camp, Hunt—spend a vacation 
you will never regret or forget. 
Mirror-like lakes set in the pran- 
deur of forests of pine and balsam. 
The purest of air, 1,000 to 2,000 
feet above the sea, and hay fever 
is unknown. 


Famous Playgrounds for 
Outdoor Men and Women 


“Algonquin Park”—"30,000 Islands 
of Georgian Bay” — “Kawartha 
Lakes”—“Muskoka Lakes?'— 
*“Timagami™’ and the “Lake of 
Bays.'' Modern hotels—or 
“rough” it if you prefer. Any 
Grand Trunk Agent will gladly 
plan your trip for you. Write any 
of the following for descriptive 
literature: | 

OG, Oetent eres, O07 Merchants Loan & Trust Bldg., 
Wr Soden bees Roam 510, 204 Washington Street 
H. eee Chamber of Commerce Badiding, 


J. A. Borgia, 819 Dime Bank Building. Detroit, Mich. 
A. B. Chown, 1276 Broadway, New York City, N. ¥. 


For adulta’, Soye’ or-girts’ camp. aftes, 
apply to H, RB. Charlton, Gencral Pas- 
donger Department, Montreal, 





Thousands of 
Investors 


Have asked us for our “Question- 
naire for Investors"—the most strik- 
ing, popular and valuable piece of 
literature we have ever published. 
It tells how to test the safety of any 
investment and to distinguish the 
sound from the unsound. 


We have left only a few copies of 

the Questionnaire, Call or write 

today if you wish a copy of this 

invaluable booklet. It is sent with- 

out charge or obligation. Ask for 
Circular Nea, E-O08 


S.W.STRAUS &'CO. 
Eatablished ji Lnearpet ated 
Ovtselt Minnespalis fen Francise | Pilladuptils 


— 


37 years witheot loss to any investor 





BROWN BROTHERS 
& COMPANY 


Philadelphia NEW YORK 
Esta tilakod 


1816 1B25 1844 






















Boston 


Deposit Accounts 
of 


Banks, Corporations, Firms 
and Individuals recerved 
on favorable terms 


BROWN, SHIPLEY 
& COMPANY 


Ena tiled 


1839 


Office Gey Tree 
Ett Pad) ied, Liao A, 


Puumiers Ccigart, LAr 
Leh, BE. & 


A REGULAR HOLD UP- 


A few ounces of KAPO Ceibasilk as ap- 
plied by us wall hold up the heaviest per. 


aon, in the water, for 3 montha. 


at . im lise 
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THATS WHY 


KAPO 


LIFE-SAVING GARMENTS 


Dp » . . J 
a tit Priest Fa Te the ange | AT ne 8 
C= Dis Tn ee! eee 1h r 
mn iralile, aml =a 


THEY ARE NOT FILLED WITH Am 
YIM -wWithkas $2 
Fur Bathiag and Seimruna 


WATER. VESTS 
For Boating ana Swimmins 
OcCiaAN WALITOOATS 
For Traveler aod Sportsmen 
For MEN WOMEN —CHILOREN 


Clad eevee Oeil mm al) gariotit le 1 
lochs pe fu Lp fe TR Pe 


1 my 
Ic hee pr ii. 8,190 Oh i GuiE 


Sekt hy Department and Sporting Good Gtores 
éverpiw ere: not eoudy cbtaitakle, will senel 
Post-paid up recaipt af price. 


Send fier Wiawtratad Booldet 
KAPO MFG. CO. 
POSTON, MASS., L. 3..A., 
IT ISN'T SAFE TO WAIT 


irtal packages as placed on 


the market by the sole C uy i ) ; Fe D 
manutacturers. | A Red Cc ie a) ae 
manivert FRa eH: Jai pany . | NEW" YORK-LIVER POOL 
viiieesiiciaia AQUITANIA ORDUNA, 
- CARONIA CARMANIA 


EADILY obtainable 


| A the world over in orig- 
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Supreme in Tone! 


The wandertoal jane whielt hae 
made the Sonora ametioais rrvalled 
by the beauty af the cabinets in 
which the mechatiem is placed, 
To hear the Sonora and to see the 
Sonor ia te be cenvineed that H 
pe urereyeiallecd: 

“% complete line of 
standard peng atylem 
and magniheent period 
Toeiels be avaliable 


$50 to $1,000 


Pouore Phonograph Sales 
omyprany, Stir. 
eroreer FF he jag ut i ara, Dee epdent 
Executive Offices: 
279 Broadway, New York 
Demonstratien Salona 
EW YORK — Pith Aweriie ot 3c Sees 
HH) Brombway {Stuncdad Aprende 
TORONTO Borie Chulsdong 


DEALERS EVERYWHERE 


The Aigheat Clow Talking 
Muchine fn dhe Hoel 
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Qfer is hiw  accepded| an entirely practical 
metinid eel. fietetclling fhe weather two*efour 
hire ta advice . 
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Hints for Amateur Wrath Puirctisties “ 
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A picture and a letter fromoneof the Ws 


| ita n pene ee af 5 Ss 
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it hasn’t trademark, 
it isn’t a Victrola 
You can readily identify the Victrola by the famous Victor trademark 


"Eis Master's Voice.” It its not a Victrola without the Victor dog. This 
trademark is on every Victrola. It guarantees the quality and protects 


ee a es a 





fom Bom 


If 





lan you fom inferior substitutes. Vai 
' The word “Victrola” ts also a registered trademark of the Victor i} 


Talking Machine Company. It is derived from the word “Victor” and 
designates the products of the Victor Company only. As applied to 
sound-reprocducing instruments, “Victrola” refers only to the instruments 
made by the Victor Company—the choice of the world’s greatest artists. i 

Look inside the lid—insist upon seting the famous Victor trademarks, On the 
portable styles which have no lid,theVictortrademark appears on thesideof thecabiner, 


Victor Talking Machine Co., Camden, N. J., U.S. A. 
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Pa Forward—and at a new pace! 
Carner of civilization and prosperity | 
Follow the network of his level steel rails and you 
follow the swift routes of a nation’s progress. 


Thanks to far the greatest railroad system in the 
world, our national prosperity far exceeds that of any 
other country in the family of nations. 


Without unconquerable American belief, backed 
by money invested in American railroad bonds, vour 
country would be as ratlroad-less as undeveloped 
China. 

Today the holdings of your American railroad 
bonds are spread and keep spreading amont countless 
thousands of American men and women. 
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They know that the building of rail- 
roads is made possible only by money 
which they have Joaned through the 
medium of railroad bends. 


i'd id 9 railroad bonds ¢ st eg hut one Proup 
in the complete ringe of investment secur- 
ities Offered to and bought by the public. 
The Amenciun investor, fast growing in 
numbers, needs help, accurate informa- 
tion, dependable advice. 


For his protection, our national organ- 
imation constructively studies the sound- 
ness af Investment scCLirities — gets the 
facts, analyzes their meaning. 


This service is placed at the cammand 
af every one who saves money and wishes 
to invest it soundly, 


The National City Company 


ation! Cate Bonk Building: New York 
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Make the Kadakt Record! Automatic. 








kor the Days to Come. 


Building his boat of pine and dreaming, as he works, of the days 
when he will sail a real ship on a real ocean—a regular boy, that. 

And Dad, with his Kodak, has caught the boyish story. Now 
he is writing the autographic record—the date and utle on the hlm; 
the record thit will rive coubie value Ti the picture he hen time hus 
played sad tricks with memory. 

Make the family chronicle complete. Let every picture of the 
children bear at least a date. It's all Voryv sme, as simple Ls tuking 
the picture itself—with an 


Autographiec Kodak 


EASTMAN KODAK CO., Roctesrer, N. Y¥., The Kodat City 
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There are over | 35,000 stockholders 
who own the American Telephone 
and Telegraph Company. This great 
bedy of people, larger than the 
entire population of such cities as 
Albany, Dayton or Tacoma, share 
the earnings produced by the 
Bell System, 


More than 45,000 of these partners 
are workers in the telephone organi- 
zation. They are linemen, switch 
beard operators, clerks, mechanics, 
electricians. 


The vast property of the Bell Sys- 


tem represents the savings of these 





One FPalicy 





Our Stockholders 


thousands of people, in many cases 
alf their savings. 


In the truest sense of the word this 
big publie service corporation belongs 
to the people. The people own it and 
the people receive the profits. More 
than 939% of its stock is owned by 
persons holding, each, less than one- 
ninth of one per cent. 


The Bell System is a real industrial 
democracy. On tts economic opera- 
tion depends the future independence 
of many citizens of sma!l means, as 
well as the profitable employment ot 
thousands of other men and women. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Swatem 


Universal Sereice 
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cuuritice fre come to do the sane thing 
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PAVE THE ROABD—DOUBLE THE LOAD 
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The patte rm of good candy 


The quaint wooden frame in which the old-time sampler 
was usually embroidered held the canvas of the needlework- 
er's art. Some samplers, started early in lite and added to 
from year to yeat, expressed a whole life-time of artistic effort. 

Whitman's Sampler—“started in 1842"—surms up the 
three quarters of a century we have devoted to the art of 
making candy and making it good. 

Each of the sweets in the Sampler tells, in its own -origi- 
nal and delightful way, why Whitman's candies are famous 
throughout a whole continent. Selections from ten of our 
most favored packages are contained in the Sampler. 


Sold all over the United States by Whitman 
agents—usually the better drug stores. Every 
package guaranteed by the agent and by us. 


STEPHEN F. WHITMAN & SON, Inc, Philadelphia, U.S. A. 
IMubers of Whirmen’s Ineventenome Choenler, Care ond Moerchmallue Whip 
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Donse BrotHers 
4 DOOR SEDAN 


Comfort and convenience in 
entering or leaving, or chang- 
Ing Places, is greatly increased 
by building the Sedan with four 
doors 








Passengers in the front and rear 
sents are cooler in warm weather 
because the divuled front seats 


permit the free circulation of air 
at the floor. 
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Ad! Statement Atprowd by Hips Denial 





You Must Awake 


People must awake, as dentist= have 
to this all-important fact, 


lore, 


Old methods of teeth cleaning are sadly 


insdequate. Teeth still discolor, still decay. 
Tartar forms and pyorrhes starts, Statistics 
show that tooth troubles: have: constantly 
increased, 


Dental science finds. the reason in a slimy 
film. You can feel it with your tongue. lt 
clings to teeth, gets into crevices, hardens 
and stays. The ordinary dentifrice cannot 
digsolve it. 


That film is what discolore—rnot the 
teeth. It if the basts of tartar, It holds 
food substance which ferments and forms 
acid. It holds the acid in contact with the 
teeth to cause decay 


Pepsadent 


The New-Day ‘Dentifrice 


A Scientific Product— 
Sold by Druggists Everywhere 


TUE EPEC vnanvnvavane OT TO To i" T 1 iH i LU 


Watch Teeth Whiten 
As the Film 


Disappears 


Auphoritie 


Millions of germs breed in it. They, with 
tariar, are the chief cause of pyorrhea. Sao 
Mast tooth troubles are now traced to that 
film. 


Since this became known, science has 
sought ways to combat film. And now the 
way is found. Able authorities have proved 
it by many clinical tests. Leading dentists 
ewerywhere are urging its adoption, 

The way has been embodied in a denti- 
frice called Pepsodent. And to hasten bet- 
ter tooth protection we are offering every 
one & to-day tube to try, 


Prove It Yourself 


No argument is necessary if you will wse 
this teat tube and let Pepsodent prove itself, 


Pepsodent is based on pepsin, the diges- 
tant of albumin. The bs albuminous 
matter, The object of Pepeodent is to dis. 
solve it, then to constantly combat it. 


But pepsin must be activated. and the 
uéial method is an acid, harmful to the 
tecth, So pepsin long seemed impossible. 
But science now has found a harmless acti. 
wating method, Five governments have 
aircady g¢eranted patent: That discovery 
means that we have conguered the teeth's 
chiei enemy — the Alm, 


Send this coupon for.a to-Day Tube. Use 
it like any tooth paste. Note how clean the 
tecth feel after using. Mark the absence of 
the slimy flts, See how tecth whiten as the 
fixed film disappears. 


Watch it ten days and you will know that 
really clean ieeth are postihle. That is 
something. you should know at onéc. 


Cut out the coupon now, 


oe — = —= 
: 10-Day Tube Free 

I 

| THE PEPSODENT Co. 

I Dept. 491, 1104 & Wabash Ave, 

: Chicagre, Til, 
I Mail 10-Day Tube of Pepsodent to 

I 

| Name 

I 

| Address - 
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~ WRITING FLUID 
Writes a 
Bright Blue 
Changes to an everlasting black 
NEVER FADES 


For sale by all stationers 
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This is the story, told by the 
ledgers, of « Graton & Knight 
Standardized Serles Belt. It is a 
story of economy, full delivery af 
power, of long Life, and the right 
material in the right place. 

Leather m the right imaterial for 
belting. It te Aro It is strong. 
lt has permanent power of expan- 
sion amd contraction. It-is tough, 
hut it vields in the rigd! degree, at 
the right time, It is casily and re- 
peatediy apliged of repalted. It 
stands mauling by shifters, ‘Stile- 
slapping won't fravein Atter long 
wee it can be-cut inte narrower belt. 
and goes on with its pow work, 

Leather staids olone os to these 
characteristics. Te la Nature's ent- 
tribution to power transminson 
needs, No other knvwn substance 
is Like Min wearing qualities, And 
no other belting material miteess- 
fills replaces it, 

There i no mystery shout the 
quality of the leather in. Graton 
& KRmehe Standardized Serica Relts 
It's in the fanetng—an operation 











LEATHER BELTING 


ee | ial ry aa 


bated on the cert fo fe dene, The 
vearly output of our tannery is 
Hearly soooeo hides. Thor makes 
yeu wore of oniform quality for any 
iven speciicniian. For there is a 
wide stupe of aeleetinn from such 
a mountain of leather, 

Cram & KRaight Staodaridrerd 
seties Helts are made to give the 
jongpest possipleservice af the smill- 
eet poseible eoet. Thowe who tae 
them way that thay do. Lenerh of 
errvice dependson the natureal the 
drive, af course, [h sonic cases five 
months would finish the best bets 
ever made by man, But here a 
case of hard work, dar in and day 
out, With the ledger giving the 
athewerte Grad Koigheyusticy, 

Many of the best-belted plants 
ask ta to apeerfy the belting: for 
every drive. Trev the pla yer 
aclf. Then, when buying, call dor 
“GTath & Arnight——BHrand or 
equal” “Dhis won't commit you 
m buving our belt It will put 
your buying on the one basic con- 
dderation—the work to be done. 


rite fer our new boob about Stendardirnd Leather Belting 


THE GRATON & KNIGHT MFG. CO., Worcester, Mass., U. 5. A. 
Dob Leather Tiomoen, Maker of Lenther Belting, (are Jecther, Packings, amd Spectaities 
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Dutch Bulbs 





Order your Supply Now/ 


= Avdvice: from big grower Im ein and newt I 

= great scarcity of bulbs this oothing season and = 
: eee) Capua bu: oa Tua el) Pa rr ‘the cetraria! = 
= ‘Ta toate Seetcirige. Wert ube; rnd us your = 
= order at once. =! 
> UNTIL JULY iss NOT LATER =: 
i Ar reer lin a for the choscest tareetiee apf ; 

= bs lee thw bar BoSCbee On Halland mill beralicd = 
= By arderng from we now instead of waitingund ©! 
= Fall, you muite a large eaving, pet a eer 
= enaality wl Lut bes net usually to be obuamed 
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= Pao Cee ‘7 i = 

Mdorctmuis Eftipetii 47 jin = 
=; “BRE E BULB CATALOG = 
= ELLIOTT NURSERY COMPANY 2 

i655 FLMIRTH AVE PITTS, PA. = 
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[Learn Photography 


Photugeaphy, Photo: Engraving and Three Cotar Work 
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1d freeieea de Inviting Summer Homes 
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for Our Nutive Birds 


Order Now bolle’ 
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ROSA PONSELLE 


Newest Columbia Star 


In a pleted id evEnIOg ai TOE 
aeniace took ber adimitte: dy 
f tl e Metr poliian Uppers Co ites ny 
clugave 4 fi ort ‘cium bit Her frat fou 
La Forza Del Destine —Le Vergine Degli Amgeli (Verci| we 
os nitper be andl Charua 2 = F : #3555 $1.50 
“Cnod- beara CPt) ; : 4560 21,50 
MMiachasae Hast terflye—“"l. In Be Idi VF init a” C= - 857 $150 
Cavalleria Rosticunsa—' vos Lo Seapets, OF eens” - s5670—$ 1,50 
Ach uny Cofumdiu Dealer fo fe! pou hear thee wooderfel records 


f Cit 1 ho a ee | tl PH i L i 


“Mention The Geopgraphic—It identifies you" 











THE BUILDING MATERIAL DEALER 


THEIR CONTRIBUTION 


E engines of war are silenced: the smoke of battle has cleared 
away. “The period of reconstruction ts here. 





Tothose who foughe, suffered, and won, all glory is due—nowand always. 
Bur let uanot forget others who have done their share quietly, panentiy, 
and unselfishly. 

The walls of civilizanon were shattered, and through the breach came 
a devastating torrent of frightfulness, To stem this flood, into the pap 
the nation unselfishly threw its all. 

The desired resule was achieved; the fabric of civilization was again 
made whole, And all who helped gamed sulficient reward th the 
knowledge of a great work well done. 

All credit to whom credit is dix, No one class suffered more acutely, 


LEHIGH PORTLAND 


Offices 
Allentown, Pa. Chicago, IL Spokane, Wn. 
Blew ‘ark, NOY. Bosman Cer, Bo Chrala, teks. 


Boston, Wa Mineripotis, Winn, Pirsburph, Pa. 
Phifadetptict, Pa. ew Cuonbr, [ha Peso ity, Toes 
Jecksnmmile. Fla, Patimeend, Va 
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AND THE BUILDER 
TO PEACE AND PROSPERITY 


more completely, and more uncompliningly than the building maternal 
dealer, the builder, the archutect, and the engineer. 

The sound of barnimer on nal, the cane of hoisting machinery, the 
rumble of concrete mixers, were stilled: ‘The mation’s energy was 


needed elsewhere. 

ur business lot has been thrown with thos who have so unstintndly 
done their share towund the preservanon of all we hold sacrecl. 

Tr is our privilege at this time wm acknowledge to them the country's 
sense of indebtedness and to express to them is thanks 

Now that che wheels of the world are again tuming, the building 
material dealers and the builders will again take their rightful places 
in the community and share far mote than ever in it: development. 
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Put the Power of Emphasis 
Into Your Letters 
Just as you do with the Spoken Word! 
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Mo Other Typewriter Can Do Thin 
Woe can emphesice the boportant paris |), 
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Diet — ss Cree) bere: 


MULTIPLEX HAMMOND'S 

TReEtaAnuly shandeqnn ve Tats 
Many etylos, many Languages 
Tap typde or Pangqueges aleayedn the machine 


et hatuny he. Kroe te 2 change 


Terie oe th 2 distinetiv= beauty of Multipies 
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Send for FREE BOOKLET 
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Hammood Typewriter Co. 


GIT Foct fifth St., dew York Clty 
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“A.B. A.” Sets, Cheques 





v 


fi muna if 


< 
if 


Even better 
than money 


“A. B.A.” Cheques are better 
than actual money for the tra- 
veler for several reasons: They 
are more convenient to carry— 
less bulky. They are safer, be- 
cause no one can use them until 
you have countersigned them. 
Your countersignature on an 
“A. B. AW” Cheque in the pres- 
ence of the person accepting the 
cheque, is the only identification 
required, 


They do not have to be changed 
into another kind of money when 
you go from one country into 
another. They are like dollars 
in the United States and Canada: 
like pounds, shillings and pence 
in the United Kingdom and the 
British Colonies: like franes in 
France, lire in Italy, and so on. 
In other words they are accepted 
internationally for payment of 
goods and services—’ The safest, 
handiest travel funds,” 


Gef them af your bank, or write 
Bankers Trost Company, Mette 
Yort, for booklet and information 
os fo where they moy be Aad tn 


Your wicuily, 
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Facts You Should Know 


' Prein Before Selecting a Watch 


ETWEEN the nwo supporting plates of 4 
. hw , Waltham watch, which apeeshnee eQnsti- 
HY Wee ™ : tute a frame, is mounted a system of 
i ) s r. 








We UL e po A Prarie, c alled’: a lime Train, I Ka reader has 
2 Fp a learned that che motive power of the watch is 
2 rif 
nih. = ere! derived from t the mairspting, At one extrem 

| | 1 i te - 

Le da Id oo * ity cf the Train oa hy Pus ene arvel Tempers 

ae i net bexriel (another Waltham creation) which conmeains 
F 4 : i 1 4 - i 

Te wee eee the mainspring, Wh wit the thumb and fnger wind the 

vy = hea Matnerthig, Ie ST ere ay is delivered ty the ‘next 

Fis 2a Wee wheel in the train and from thatte the mest, and so on. 


his CTLs Cees ct fequsr wheels aticl ee Lage Se ‘tks 
center wu Le eizil moi he - enpmer cence ct the watch, amc 
directly connected through the cannen pinion (sy collet 
bre aise it is shaped like a qinnon) with the wheels thar 

control the hour and minute hands; and through. this 
brian wheel the power ot the m ainsprite t8 carriate | che 
ward through the other whe ls of t the train fo the 
coope wheel pinion, which we will ihestrate im its 
Pioaper plice, 





The VYanguard i . , ; 
The train of a Waltham watch —eoch wheel, cach pinion 





pet 18 juanala 


65) wrucl ut 


/ 
ese apltnt ne —— is cut to the friction of ahuman hair— mechanically 
zs aaa ach ; F 
= - mctiect. Interchanecable for the ecric) watches they ate 
“ } . 


made are rene ndarndied in petiection, tm ate clube exmct- 
ness pnd qualicy, made em yomachines timed ni ITihhite sy 
mal eaupe-fe aoc untouched by hiimon bunds. 
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Dr ie mot (otechengeble, anal ist ie crf wun Geen 

Trila steal finft ao b= We alten wrt le to ieee ieee Fens ae 

ee lyvevel ater Fiercet mations come to alta fot ther. anal weliy 
“rierry mborcedad ber a al een. 


Galea plucec! Armeticn Fitet tin watcher kting, 
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THE WORLD'S WATCH OVER TIME 
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CHICKEN A LA KING 
Plomp. breasts of chicken gurnished 
with fresh mushrooms, and pg dasha 
bright red pimentes — 
and over the whole, 
pure, och eream sauce — 
all blended by our mas- 
ter chef — J4as in appetizing, delicious 
Pority Cross Clicten ala Kine! 

Ala —PUGRITY Clot Welsh Larebit, Creamed 
bmghen| a) Gouin, Crete” Finesn Haddie, Dobe i 
mcr fowharg, CSup tery, od Capird ficcl Fesh, | 


bold Dy beac 7” ccm end deletes — ln tue alee 
foe— mo for pour Lome comreulence. 


Spactal Ga-dingeateind Aurrternt Cer 
if WOE denier beans Purley Cres utcneies — peed 
us bia meme end f2.co—and receive 
§ reguéer size ine seen preps | 
PURITY CROSS 
MODEL KITCHEN 
Dene, Orange, 
4-4. New jetery 

































You, | 00, Can Hear! 
Lewes me SSM wees oe che ACO WUSTICUON™ fore had 
Elie tine pe ite tram bias Mr. Garrest [peewee wher pee appears 
shewe, we deed pores? cain in urge every deat pete, wilh 
ey cel Spe, ee el tel a ee, ss ee he 


Ty ; ' al 
1919 Acousticon 
For 10 Days’ FREE TRIAL 

NO DEPOSIT—NO EXPENSE 

Sint the getting ef mre 1979 “ACOUSTICOR”™ it be 
ate les, eeet, atid |e fe Ghee io Fre. 

ALL piu nest di bet waite, saying theet pie ere hard ef hearing 
me Silla the “ACUUSTICON.” “Teecrial will set oat pee 
one cont, tuf ee eren pay delievry clarres. 

WARNING! There le oe poed ranue liv every one 
_————<—<$<— should mot make ee liber! tral offer on 


eels, eo dn pot eed eueney fer one imetromet fi the ilewf 
tobi) won haw trae vt. 


The “ACOCSTICON™ ber fenpriresese and pated fegqnpes 
whieh cone be duplicated, bao quant wher pom baer oied in 
the seat, eco) fer yooer Feresrial ef Ge “ACOOP TN oy 
ml aintias pouretl— poe alene no decd | Asides 
Ticiegreph Products Corperetion, (11) Candler Dhlp., New York 

Somcreeds fr Whe (etal ducati Cia 


Canadian Aditi ith Feew Biche Mhig:, idedrend 



















ieitel svncubis RECOMMENDATION FOR MEMBERSHIP 
pote  abtees In THE 
f.07, Cain, 15 


vaemnreines | NATIONAL GEOGRAPHIC SOCIETY 


| 2 ae 2h nod ee T he Membership Fee Incfodes Suhscri pion fo #he= 


re Tet ileal, pros 
a enperee erie Nationa! Geographic Magarine 


Fife Tee ae PL i ALAR Lee 20 BE TO Te acer ey 
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To the Secretary, National Geographic Society, 
Sixteenth and M Streets Northwest, Washington, BD. .: 


! nominate 


Address __ 
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Ouick plans now for the victims 


HS is what happens when a hospital 

burns. There are hurry calle for cots, 

quarters, medhemes, supplies, 
nurses, more doctors, vehicles, wheel chairs, 
Making: lists of the rescued, gathermpe rec- 
ords and addresses. Meanwlnle pinans are 
slowly shaping in the minds of officials ont 
of the pamic and chaos 


mare 


All are emergency plans, temporary plans! 

The whole <ickening catastrophe could 
have been avoided by using just a little 
plain common-sense humanity beforehand 
lt would oot have cost one-fithieth the 
efiort needed to care for the clead and 
living victims, Compassion, belated, is a 


mirhty poor 


Tale Phew Plate Foch Witte. 


Same Hee biliion dellirs of 
ldisiieas property is Lech 
pitkecteel freso fhe hie tiaglie 
nite aor hers 

jiniet Jeliskrial Cmaminis 


Huibstate Brine thie cre 


Makeshift fire 
protective mels- 
res ore the srost 


t = 1 oe ee ay , ' 
il PACiir? RNG by Fe 
pltrng Ls Sree peaiine 
rohan mh Timmins (te 


Pee Cnlbed States (.erurrib 
pee (elated on wat bolas 


rege bel 
Le i 


that von will find in hundreds upon bon- 
dreds of hospitals: ‘To the minds = (Sa 
protection experts, they all ire i mere 
mockery of sufety nar het the tre actually 
saris ancl apr cattLs mm the mst harribly 
niexpected wiys 

In PWwenlty minutes a board of trtstecs 
can make complete plans to forestall thts 
danger. They can vote “agamst any con- 
sideration whatever of SUePeshions OF Mmets- 
ures of safety, until a system of automatic 
aprinklers is decided upon whieh will 
trevent fires, put out any fire, anywhere, 
any time, befare it can endanger health or 
hives, 
Read—Fire Tragedies and Thetr Remedy” 

noe cd ow dual, itneaire or oichal will: find am 
“Hee Tranetics and Their Remedy" the anvarniehend 
Truatha aval peut LiF Th pid stivesnaniartvice ‘Weite 
for i tora Addrees Ceneral Fire bxtingisher 
Conrpany, 294 West Exchonge St, Providence, BR. | 


GRINNELL 


AUITOMATIC SPRINKLER SYSTEM 


When the fire starts the water slarts 


TOWNSEND'S _ TRIPLEX 


| The Greatest 
Gruss-cotter ! 7 Swath 


1 86 [ncbee Wide 


Floats Over the Uneven Ground 
as a Ship Rides the Waves 

Cre mower mov be climbing a knoll, the second 
thinning # level while the third parece a hollow, 
Drown by one horse and oocrated hy one man, 
the TRIPLES will mow mire lawn in a dav 
than the best moter MOWED ever made; cut it 
etter atid at a frocteog of the cost, 

Drees fer oie bo geal aed le eer ue, 2 el) mee mere 


Lr ie ae the ne ree ads hora jeerree ek 
thot borers ered thee men, 

Le tend ee ee pe eh eed pli i ee eed 
aprincties. Dero: dere htc tes ble eur of the gveas beperre= 
eet ries ail’ bap, eet piomiid ih wm. a oes he meee 
ime ret, 


lhe ible ie 6a beth pine ners lls UbF 
Powers Pattee, Se, LOSES, Decembes tihh, 1998 


dP +i rae cudaslap Pyrat bot hg ll pope wf Pope Bifeoeey, 
5. P. TOWNSEND & CO, 
27 Central Avenue Orange, New Jersey 


VACATION 


“Thy Suocka Suey Boor Told 
joy outdoor spirts, camping, mountam 
Chimneys, mori. behing. smc bathing in | 


ROCKY MOUNTAIN NATIONAL PARK (Estes! 
MESA VERDE and DENVER'S MOUNTAIN PARKS 


Delightful vfiiriate, pict resi Reeriery mite requ 
nie Eee eck (oolaraiia: «a perdect. wurddelasi! 
Tas railed mies fe Gener, the Leatewuy ia [I 
Saithorad Moris ond 3) Swtiemal ’ouawimenrs 


_ WRITE FOR FREE BOOKLETS 


al t¢Borbers bie oo, at i ee ati) ee bt Come En 
ano 8 tha Lasorade bieckiee Weite ened 


THE DENVER TOURIST BUREAU 


Sia Trib Siete, Ceewer. Cobo 









How how! site e. Whatto write, 
and where te sell. " 


Cillivale your mre, Diviclup 
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MOTOR TRUCKS SAur-on 





EYEGLACSES AND SPECTACLES 
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shall know them” 










Made in many attractive 
styles, with or without 
Shelltex Rims, Shur-on 
Mountings are comforta- 
ble, becoming, and when 
fitted with 

faur-on KOSEA Lenses 


—lenses for sensitive eyes — 


applies to motor 
trucks as to most 
other mundane 
things. 


wou have the utmest in retined 
and efhment spectacles or eye- 
Binsses. 
Hea itn ahd Success de 
pend largely on your eyes. 
To be sure you see ciea? “ly, 
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Spectacle and Evetlass mount- 
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7 like pulling a new battery in a flash-light m 


If you Use (oljnte’s Handy Crip Shaving Stick 
you can renew the soap as easily a you replace 
the worn-out battery itl & flash-lighs. lt is mace to 


be ised that way-—for convenience arid aoonemy. 


You will notice thar the “sacket"’ of the Handy 
Grip if threaded. When WOUr soap 1 rear ly pore, 
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a complete Cirip and ia threes to ts the socket. 
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